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Trong nhung mini giin clay a \ iet Nam xdy dung ngdm da co mat a liciu lief 
ate ITnh rife .xdy clung: Giao thong, thiiy lo'i, thiiy clien, clan dung, cone nghiep, 
({hoc plidng v.v va cluing del eliiein mot ti trong dang ke. De gicii c/uye’t vein de 
giao thong do thi, sap tdl tai Hd Npi, tlicinh pho Ho Chi Minh vd ede thanh 
pho Id'll khde se trien kliai xdy dung ede he thong xe clien ngdm, lidm Iren 
duc'mg d to, ham eho ngudi di he). Do Id nhung edng vice xdy dung ngdm hit 
sue plate lap ea ve cpix hoaeh khdng gian, kit edit edng trinh, kliai ihdic van 
lidnli vd thi edng xdy dung trong nhung clien kien diet chat cong trinh vd diet 
did) thiiy van pluie tap. 

Mat khde de chip ling ngudn nhdn life elicit luemg eao eho xdy dung ngdm, 
nhieu trud'ng Dai lioe trong ed nude eung cld md ngdnh cldo too theo ehuyen 
mdn ndy vdi mice do elniyen sail khde nhau, vdi nhung mue lieu khde nhau. 

\ di nhung /v do tren so ngud'i true tiep tham gia thiet ke, thi edng xdy dung 
edng trinh ngdm va hoe tap ngliien citu trong ITnh vife ndy ngdy mot dong clcio. 

Cudn sdeh "Tin < dug ham" dUcte bum soon clifa trim eucin scieh tde gici vd 
Nguyen Ngoe Tiidn hien soon trude dd\ (Nltd xudit ban KHKT - 1997). Npi 
dung hien soon Ian nav ed bd sung nhung kien thife ed ban nlidl ve ede 
phUcfng phdp xdy dung ham vd edng trinh ngdm, ke ed ede phi fang plidp khien 
cldo vd max cldo lien hop. I lx vong euo'n sdeh ndy eimg vdi eucin "Thiet ke'lidm 
giao thong", (NXB Xdx dung, 200H) se eung cap eho ban doc nhung kien thife 
can thiet de giiip ede ban tif tin, vifng vhng trong gicing clay, cldo too, trong 
thiet ke thi edng ede edng trinh ngdm. 

Mong muon thi nhieu nhung khei nang vd hien bie't eia ngudi hien soon vd 
nhung tif lieu, tai lieu tham khdo lai ed lian, nen eucin sdeh khdng trcinli klicii 
nhung thieii sot. H\ vong se nhdn cluc/e nhieu y kien dong gdp eia ede dong 
nghiep va ban doe. Men y kien dong gdp xin gui ve Nlih xudit ban Xdy clung - 
37 U Dai Hindi - lid Noi. 

Tac gia 


3 




Chircmg 1 

DAO CAC B0 PHAN CUA HANG NGAM 


§1. KHAI NIEM CHUNG YE D4() DAT DA 

Dac di6m cua thi cong nghm so v6i thi cong ho (16 thien) la can phai tao nen mot hang 
co ki'ch thuoc du de bo trf cong trinh da dirge thiet ke. Viec dao dat da - tire la tach dat da 
ra va chuydn ra bai thai la qua trinh het sue kho khan, doi hoi phai dirge co gidi hoa mot 
each toi da. Viec lua chgn phircmg phap va phiromg tien de dao dat da co gidi hoa dirge xac 
dinh trirdc tien bdi cac tfnh chat cua dat da (do cung, do dai, do dan hoi va do nut ne v.v.). 
D6 lam viec nay can thiet phai phan loai dat da dua tren sue khang khoan, bieu thi b^ng do 
dich chuye’n cua 16 khoan trong mot don vi thdi gian trong dieu kien tieu chuain. 

0 Lien Xo cu trong cac tieu chuan va quy chuan xay dung dat da dugc phan lam 11 loai 
theo tmh chat dao pha dat da, xep theo thu tu giam dan cua sue khang khoan va tang cua do 
cung. Tuy thuoc \'ao loai dat da co kien nghi phuong phap dao nhu trong bang sau: 


I’han loai dat da 


Loai da't da 

Tu so do c ung f theo 
Protodiakonov 

Sue khang khoan 
(min) trong 1 phut 
khoan thuan tuy* 

Phuong phap dao 

I 

0,4 - 0,6 

- 


Dao thu cong 

II 

0,6 - 0,8 

- 1 


Dao thu cong bang cac cong cu 

III 

0,8 - 1.0 

- J 


khi nen. 

IV 

1,5 -2,0 

324 


Dao thu cong bang cac cong cu 

V 

2-3 

239 > 


khi nen va khoan nd min. 

VI 

4-5 

175 



VII 

5-6 

130 



VIII 

7-9 

96 

> 

Phuong phap khoan nd min 

IX 

10- 14 

72 



X 

15-18 

53 



XI 

19-25 

39 J 




* Bang khoan tay PP-17 trong cac dieu kien tieu chuan. 
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Cong viec dao thu cong bang xeng, cuoc, xa beng co nang suat thap va nang nhoc. 
dupe ap dung trong nhung didu kien dac biet. vi du nhu, thi cong trong dat yeu khong on 
dinh, doi hoi phai chong do can than, kip thdi cung nhu khi xir ly, thu don trong da 
khong on dinh. 

Dao thu cong trong dat da khong on dinh dupe thuc hien tuSn tu tirng lop a trong 
girong tir, tren xuong dudi cung vdi vice di chuyen vi chong mat guong, trong dat da 
khong 6n dinh la bang viec cat dat da tir bac thang treo cita guong cung vdi viec danh 
sap dat xuong day hang. D6 dam bao thuan lpi cho thi cong, mot thp dao can khOng nho 
hon 1 met be rong guong thang dung hay 2 ^ 3m 2 dien tich guong gieng dung. 

Doi vdi cac dat da tir cap V trd len thi dao dat da bang phuong phap khoan no min 
cung vdi viec chong do hang hoac khong can phai chong do. Cong tac dao ham bang 
phuong phap khoan no min dupe khao sat chi tiet trong mot chuong rieng (chuong 3). 

§2. SO DO XAY DUNG HAM 

Qua trinh xay dung ham bao gdm hai cong doan chinh: Dao hang, tuc la tach bo dat 
da tir khong gian dimg de bo tri ham, va xay ket cau cua ham do la vo ham. 

Tuy thuoc vao do edng va trang thai cua dat da, viec dao dupe tien hanh cung vdi viec 
chong do tarn thdi hang hoac de hang khong can chong dd. Vi chong tarn dupe che tao 
bang gd, thep hoac betong cot thep, dupe sir dung vdi muc dich ngan ngira cac bien dang 
du cua bien hang va gan lidn vdi no la viec tang ap luc dia tang. Vi the vi chong can phai 
co du do ben, dupe dung nhanli nhat c6 the sau khi de 16 vach hang va dupe ep chat vao 
vach hang. Thdi gian de hang vdi vi chong tarn, \6 nguyen tac, can phai giam den toi 
thieu, bdi vi chi co xay dung vo ham vinh ciru cung vdi viec lap day cac khe hd d phia 
sau bang each ep vua xi mang mdi dam bao cho viec on dinh trang thai ung suat cua 
khoi dia tang xung quanh ham. 



Tuy thuoc vao tinh chat cua dia tang va kich thude tiet dien hang ma viec dao hang 
dupe thuc hien theo mot Ian hoac tien hanh tren tirng phan cua hang. Trong trudng hop 
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dao mot lan thl dien tich cua guong bang dien tfch loan tiet dien hang (hinh 1.1a). 
Trong trudng hap thu hai thl diu tien dao hang din vuqt trude 1 co tiet dien nho han 
(hinh 1.1b). Sau do sir dung hang din nay lam ca sd de phat tridn cong tac dao dat da, 
mo rong tiet dien hang den kich thudc thiet ke 2, 4, 5, 7. Vo ham 3, 6, 8 duqc xay dung 
mot lan trong hang da duac gia co va hoan toan tu do, hoac theo timg bo phan mot trong 
qua trinh dao hang. 

Thudng thl viec dao hang duqc bat dau tir phin dudng dao trude cua him (hinh 1.1), 
ta luy trude mat cua dudng dao da duac gia co (chong dd) de tranh sut Id. Sau khi hang 
din di vao du siu thl ngudi ta bit dau cong viec md rong hang den toan tiet dien thiet ke. 
Qua trinh nay duqc gqi la dao md rong, duqc bat dau tir doan cua vao hoac tir hang din. 
Trong trudng hop bat diu dao md rong tir hang din thi ngudi ta thiet lap ngach md rong, 
tir do tien hanh dao phin ben tren (hoac ben dudi) hang vS mot hoac hai phia, dam bao 
co mot hoac hai guang trung gian. Khoang each tir guang cua hang din vuqt trude den 
doan dao md rong duqc gqi la khoang vuqt trude. 

§3. CAC HANG DAN 

Hang din dinh hudng thudng duqc bo tri d phan dudi cua tiet dien ham (hinh 1.1). 

Hang dan dinh hudng duqc sir dung de bo tri dudng giao thong ngim, cac moc trie dia 
va dinh vi true ham, de chinh xac cac so lieu dia chat va dia chat thuy van cua khoi dia 
tang ma him cat qua, lam kho hang bang viec thoat true tiep nude ngim, bo tri ong thong 
gio, cap dien va cac thiet bi thoat nude. Trong trudng hop cin thiet, doc theo hang din 
ngudi ta md cac guang phu de rut ngin viec thi cong, md rong den toan tiet dien hang. 

Hang din dudi, dam bao d mile do cao nha't, viec thuc hien cac chuc nang neu tren, 
loai trir viec phai dat di dat lai dudng van chuyen, cac trang thiet bi phu trq va mang ludi 
trie dia trong suot thdi ki thi cong. Ngoai ra, viec co hang din dudi tao dieu kien thuan 
Iqi dd chuyen tir phuang phap thi cong nay sang phuang phip thi cong khic khi co su 
thay doi bat thudng cua cac didu kien dia chat cong trinh. 

De md rong tiep tiet dien cin phai dao hang din tren. Vi the, xu hudng tu nhien la su 
dung no dd dinh hudng. Khi do khoi luqng dao hang din duqc giam bdt, nhung lai phat 
sinh nhieu nhuqc didm. Hang din tren chi co thd thoat nude duqc cho phin ben tren cua 
tiet dien, con phin dudi cua hang vin phai tien hanh dao trong didu kien co nude ngam. 
Viec dao cac guang md rong trung gian tir hang din tren gap rat nhieu kho khan. Khi dd 
edng tic van chuyen thai da tir nhung phin md rong phia dudi se trd nen phuc tap, cin 
phai to chic thoat nude, cac dudng chuyen tai, cac thiet bi phu va cac moc trie dac phai 
chuyen dat lai tir hang din tren xuong phia dudi. Su thay ddi phuang phip dao khi gap 
dat yeu bit diu tir hang din tren la cue ky kho khan. 

Vi the' viec sir dung hang din tren lam hang din dinh hudng la hop ly khi him nim 
trong dia ting kho rao, cung chac va dong nha't, khi khong cin phai sir dung cac guang 
dao trung gian, thudng la trong ham co chieu dai khong Idn (den 300m). 
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Trong xay dung ham ngay nay c6 xu hirdng bo hang dan dinh hudng va dao ham vdi 
nhung phan manh Ion hon, dien hinh trong xu hudng nay la phirong phap dao phan vom 
vuot trude. 

Thdi han xay dung ham phu thuoc rat nhieu vao toe do dao phan hang vupt trude, lam 
co so de dao md rong hang den toan tiet dien va co ban dupe xac dinh bdi thdi gian can 
thiet de due thong cac hang dan hudng dao theo hudng gap nhau. Vi the nen bat dau dao 
cac gucmg di trude, bat dau hang dan trude khi mat bang xay dung dupe chuan bi day du 
va cac guong nay thudng dupe td chuc thi cong lien tuc ca ba ca, cung vdi viec co gidi 
hoa ddng bo d muc do cao. 

Khoang vupt truoc cua hang dan doi vdi doan thi cong md rong can phai du db khi 
gap nhung kho khan khong thay trude (cat chay, ap luc dia tang Idn, nhiet do cao, vd 
nude hay bun vao ham...) thi viec cham tir viec dao hang dan khong can trd cong tac dao 
md rong d phia sau. Tuy nhien, khong nen cho phep phan vupt qua ldn, bdi vi trong 
trudng hop nay se phat sinh nhung kho khan trong viec giao thong thai da tren doan 
hang hep, lam xau cac dieu kien thong gio, lam phuc tap cong tac theo doi giam sat 
trang thai cua cac vi chong tarn. 

Ngoai ra, viec dd hang lau dai vdi vi chong tarn, cac bien dang va do 1 un cua cac vi 
chong hu hong se gay nen su chuydn dich dat da tren noc hang, ma viec xir ly chung se 
gay nen nhung dieu kien bat lpi khong kem. 

Kien nghi phan vupt truoc cua hang dan hudng khoang 100 - 200 met, cho phep tang 
den 300 - 500m chi khi xay dung cac ham dai (ldn han 300 met). 

De rut ngan thdi gian thong cac hang dan thudng co xu hudng tang so lupng guong 
dao. Viec md dien thi cong dao hang co the tien hanh true tie'p tu dudng dao truoc cira, 
tir gieng dirng, bo tri doc tuyen ham, hoac qua cac hang ngang, dao vuong goc vdi hudng 
true ham (hinh 1.2). 
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Viec dao gieng doi hoi chi phi Ion ve phuong tien va thdi gian, vi the ngirdi ta sir dung 
de mo dien thi cong chi trong trudng hop ham nui nlm khong sau (den 100 - 200m) 
va sau nay gieng dupe sir dung de thong gio trong thefi gian khai thac cong trinh. Gieng 
dung va hang nghieng dupe su dung pho bien de md dien tich thi cong khi xay dung cac 
he thong metro. 

Viec su dung cac hang ngang la cue ky hop ly, bdi vi no khong doi hoi chi phi ldn, 
dam bao thoat nude ngam tu nhien va thai dat da dao ra mot each thuan lpi. Tuy nhien 
viec su dung chung cung dupe han che trong nhung trudng hop khi tuyen ham di d 
khoang each du gin vdi sudn nui (khong ldn hon 100 - 200m), dieu nay thudng gap d 
nhung ham xoln oc hoac cong ghlnh. 

Hang din dudi dupe bo tri doc thco true nam nhu the nao do de khi md rong tiet dien 
khong doi hoi dat lai dudng van chuyen va cac thiet bi phu khac (hinh 1.3). Vi the' san 
cua hang dan can trung vdi ndn cua ldp balat. Khi co vom ngua vi tri hang dan thap se 
gay kho khan cho thoat nude, bdi vi nude chay ra tu guong se dong lai d canh vom ngua 
cua phan ham da xay dung xong. Trong trudng hop nay nen bo tri hang din cao len mot 
chut, de ranh thoat nude cua hang din trung vdi ranh thoat nude tren vom ngua cua phan 
ham da xly dung xong. 



Khi quyet dinh vi tri cao do cua hang din tren, cln phai hieu ro cac cau kien ben tren 
(dam noc) cua vi chong, ve nguyen tic, dupe dua vao lam mot bo phan cua vi chong 
hang sau cung va khdng thao bo di trude khi do betong vo. Vi the no cln dupe bo tri nhu 
the nao de khi co nhung do lun trong qua trinh thi edng thi nhung chi tiet nay cua vi 
chong vln nlm cao hon bien ngoai cua vo ham thiet ke. 

Tri so do lun co the trong thi cong dupe xac dinh thuc te khi dao den toan tiet dien 
cua nhung dot ham dlu tien va phu thuoc vao nhieu nhan to, trong do co cac tinh chat 
cua dat da, khoang thdi gian (do lau dai) de hang vdi vi chong tarn, trinh tu dao md rong 
va he thong chong do hang dupe su dung, chat lupng thi cong cong tac dao dat da, gia 
co hang va tri so cua nhip hang. 
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Khi dao hang ham dudng sat tuyen don trong cac dat set co the lay trade do 1 un trung 
binh la 30cm, trong da mlm la 10 - 20cm. 

Trong da cung, khong co ap lire ben. tiet dien ngang ciia hang dan co the lay dang 
chu nhat. Trong cac da co ap luc ben khong doi xung, khung chong dang chu nhat, lap 
tir cac cau kien noi vdi nhau b nut bang each tira don gian, de dang mat 6n dinh. Dang 
tin cay hon cua vi chong la hlnh thang. Khi co chuyen vi ngang, dam noc cua dang 
khung chong nay bi xoay di, ep chat vao trln hang. Luc khang dan hdi phat sinh se ngan 
can su thay doi hinh dang cua khung chong dubi tac dung cua tai trong mot phia. 

Dang hlnh thang cua khung chong, vdi do nghieng cua cot khung bang 1:10, thuan 
tien cho sir dung ciing vdi cac thong so khac la: phln dudi co md rong cua hang dan co 
the su dung de bo tri cac thiet bi phu trp khac nhau, viec giam nhip cua dam noc cho 
phep giam tiet dien cua no. 


Gia thanh dao dat da tir hang dan thudng vuqt gia thanh dao dat da tir cac bo phan 
khac cua hang. Vi the" tiet dien cua hang dan nen quydt dinh nho nhat co xet den viec bo 
tri dudng van chuyen, cac thiet bi phu tro va ong thong gio. 

Be rong ciia hang tuyen doi dudng sat duqc quyet dinh sao cho khe hd giua hai doan tau 
di chuyen tren dudng la 20cm, con giua cot chong va doan tau la 25cm. Trong tat ca cac 
hang giao thong can phai co mot loi cho ngudi di bo d mot ben dudng van chuyen la 70cm. 

Chieu cao thong thung ciia hang giao thong duqc quye't dinh phu thuoc vao loai 
phuong tien giao thong duoc sir dung. Vdi driu may dien tiep xuc chieu cao nay la 2,5 
met, bdi vi day din tiep xuc duqc treo d do cao khong nho hon 2,2m ke tu mat ray ciia 
dudng van chuyen va d khoang each 0,2m ke tir mep dudi ciia dam noc. Vdi cac dang 
sire keo khac chieu cao thong thuy ciia hang dan lay bang 2,2 met. 

Chidu cao hang din tren duqc quye't dinh co the ldn hon (den 3,5 met) de giam nhe 
khi md rong hang chuyen tir hang din sang md rong phln vom. Ne'u nhu muc san hang 
din duqc giu nguyen trong thdi gian do betong vom thi chieu cao thong thuy cua hang 
din tren duqc quye't dinh sao cho, sau khi dung gia vom thi khoang khong con lai dudi 
gia vom khong nho hon 1,8 met. 


§4. CHONG DO BAT DOC TRl/OC CUA HAM 

Viec dao hang thudng duqc bit dlu tir dudng dao trude cua, bat doc mat trude ciia 
dudng dao cln duqc chong do de tranh sut Id. Viec chong do mai doc mat trude dudng 
dao - chong do bat doc (hinh 1.4) duqc dam bao blng viec dat cac cay go nlm ngang 6, 
duqc lien ket thanh khung blng cac dim nghieng 4 va d nhung chd bo tri cac dim gilng 
nlm ngang 3 co dat cac thanh chong xien 2. Cac dam nlm 7 duqc lam goi ke cho cac 
thanh chong xien va chung duqc chong truqt blng cac coc ghim 1. 

Trong trudng hop can thiet d phia trong ciia cac cay gd nlm ngang 6 co dat van chen. 
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MAT CHINH 



Hinh 1.4: Chong bat doc cua hang dan 


6 phia tren vi chong bat doc co dat cac mang 5 de gifl da, long roi ngiu nhien tir mai 
doc phia trade dadng dao. 

Trong cac da cong, vdi ta luv bat doc co do doc ldn thi viec chong do bat doc thudng 
khong can thiet. Tuy nhien can phai co giai phap chdng da lan roi, chung co thd lam sut 
eda vao hoac lam sap vi chong cua doan eda vao. Trong tradng hap nay d tai eda hang 
co dung cac khung gd, tren do co tran bang g6 cay co dap da de tieu nang khi co cac va 
cham co the xay ra. 

§5. DAO VA CHONG CAC HANG DAN 

Viec dao cac hang nho trong da thudng khong doi hoi phai chong va duoc thuc hien 
bang cac chu ky khoan nd min. 

Viec can thiet phai chong do duoc xac dinh chu yeu bdi sir on dinh cua da't da bao 
quanh hang dao. Trong da cung thi gia co (chong do) chu yeu chi d phan noc hang. Cac 
dam noc bang cac cay gd dudng kinh 20 - 30cm duoc dat tren cac bac, tao nen trong qua 
trinh no min phan ben tren cua vach hang, nhung dam nay duoc nem chat vao da. 

Trong cac da co do edng trung binh va yeu vi chong hang la mot khung hd, lap tu 
dam noc 4 dudng kinh 20 - 30cm va hai cot 1 dudng kinh 18 - 25cm (hinh 1.5). Cac cot 
duoc dat len cac con ke bang gd, nhung thudng gap hon la dat trong mot hoc lorn, dao 
vao da. Khung duoc nem can than theo chu vi hang. Viec noi dam noc vdi cot ducrc thuc 
hien theo kieu mong mieng bat va gia cudng bang cac dinh dia. Do cimg doc cua vi 
chong duoc dam bao bang viec dat tai nut cac giang doc 2 dudng kinh 12 - 15cm. Khi 
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chieu cao hang dan Ibn han 2,5m thi dat them mot dot giang thur hai. Viec noi cau kien 
giang vdfi cac cau kien khung duoc thuc hien theo kieu mong va dinh dia. 



Hinh 1.5: Vi choiig liang dan khi khong co dp life ben 
1. Cot; 2. Giang; 3. Nem; 4. Dam noc; 5. Van ke ngang; 6. Van; 7. Dinh dia 


Trong cac da mem doi hoi dien tich tua cua cot len da phai Ion. Vi the, khi khong co 
ap liic ben thi dung cac con ke g6 d6 lam goi tua cho cot. Khi co ap lire ben co the lam 
dich chuyen phan diroi cua cot, ket cau vi chong diroc bo sung mot dam nam dirong kinh 
20 - 30cm. Khung chong luc do co dang kin (hinh 1.6). Rude cua khung lay bang 
1-1,5 met. Trong trudng hop can thiet giua cac khung chinh co dat them mot khung 
trung gian 3. 




Hinh 1.6: Vi chong hang dan khi co dp life ben 
1. Van chen; 2. Dam ke; 3. Khung chong trung gian 

Noc cua khung chong diroc chen kin xit bang van day 5 - 7cm, cac dau van co g6 ke 
ngang bang van day 7cm va duoc nem chat vao khung chong va dat da. Chidu dai cua 
van lay Ion hon biroc khung chong 30 - 40cm. Vach hang duoc chen van kie’u xen ke 
(each mot van chen mot van). 
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Theo quy tac ky thuat an toan trong cac da on dinh cho phep vi chong dung each 
guang khong 1cm han 1 met. Tat ca cac khoang trong sau vi chong can dupe chen can 
than bang da hoac g6. Khi nghi thi cong noc va vach hang can duoc chen van den tan 
guomg, con chinh mat guemg cCing duoc chen van xen ke. 


Trong cac dat da yeu khong on dinh viec dao hang can tien hanh the nao do de loai 
tru kha nang sut let dat da, ma hau qua cua no la phat trien sir dich chuyen cua da't da 
xung quanh va tang dang ke ap luc dia tang. Trong cac truong hop da khao sat tren, viec 
chen van bd mat hang duoc tien hanh sau khi da thai dat da. Trong cac dat da yeu khong 
on dinh dieu do la khong duoc phep, ma ngudi ta phai ap dung thu tu nguqc lai: Dau tien 
phai dam bao gia co chu vi hang, sau do tien hanh dao dat da. De lam viec nay nguoi ta 
ap dung vi chong dong van, tua len khung chong kin (hinh 1.7) bo tri each nhau 
0,8 -j- 1,0m, hoac trong truong herp ap lire dac biet ldn thi chung ducrc ghep lien. Trong 
truemg hop can thiet phai ngan ngira hien tuqng tr6i n6n thi phia duOi cua dam nam cung 
duoc lat xit van. 



Hinh 1.7: Vi chon # hang dan trong dia tang khong on dinh 
1. Giang; 2. Nem; 3. Van ke ngang; 4. Da'm noc; 5. Cot; 6. Dam ke; 
7. Coc; 8. Van dong; 9. Ranh nircrc 


Vi chong dong van bao g6m cac van, dong xien mot goc nho v6i true doc cua hang va 
co vat nhon dau sao cho khi dong luc khang cua dat da se ep dau van ra phia ngoai hang. 
Dong van dupe tien hanh nhu sau (hinh 1.8). Ldp van dau tien duoc dong tren khung 
chong dat sat van chen guong. Duoi sir bao ve cua van dong nhu vay, thao 1-^2 van 
chen guong, dao dat den do sau, ma dau van dong vln con ngam vao dat da 20 30cm. 

Van chen guong dupe chuyen vao vi tri moi each vi tri ban dau mot khoang bang bude 
cua khung chong. Van chen guong da chuyen vao vi tri moi dupe giu bang cac thanh 
chong doc, co chieu dai thich hop, nhung thanh nay tua len cac cot khung 6 phia sau. 
Bang each nhu vay viec dao dat da dupe thuc hien ngay tren toan chieu dai hay mot 
phan cua buoc dao va viec gia co (chong) dupe there hien tren toan chieu cao cua guong. 
Trong truemg hop dao chi mot phan cua guemg thi chu ky dong tiep van va dao dat da 
dupe lap lai cho den het buck: dao. Khi ket thuc dao va dong van tren toan buoc dao, tien 
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hanh dung dam noc tren hai cot chong phu, hai cot nay tua len dam ke va chong vang 
vao khung chong cua chu ky trudc. Dudi dau van dong dat thanh g6 ke ngang, giua g6 
ke ngang va dam noc dupe dong cac nem cao, tao nen mot khe hd, chieiu cao cua no 
bang tdng chieu day cua van dong va nem tieu chu£n. Sau do ngirdi ta thao cac thanh 
chong doc, dat cac cot cua khung chong va dong nem giua chung va dau van chen 
guong. Trong thdi gian tien hanh cac viec tren, van chen girong dupe nem giu vdi cac 
cot phu da dung a cuoi chu ky dao. 



Ilinh 1.8: Dao liang co suditng dong van 
1. Van chong mat guang; 2. Van dong; 3. Thanh vang; 
4. Cot chong phu; 5. Nem cao; 6. Nem tieu chuain 


Lap van tiep theo ducfc dong vao khoang trong giua cac nem cao, gitra cac van nay va 
g6 ke ngang ducfc dong cac nem tieu chuan, sau do thao do cac nem cao va dong cac 
van con lai tai vi tri cua cac nem cao tao nen man chan van kin khit. 

Viec chong do' cac vach ben cua hang diroc thirc hien hoan toan tuong tu, khong duoc 
cham sau chong noc hang. 

De dam bao thoat nucfc tir guong ra ngudi ta dat ranh thoat rong 30 - 40cm, sau 
40 - 60cm (tuy thuoc vao luu luong cua nude ngam) vdi do doc khong nho hon 3%o, 
vach cua ranh trong trudng hop can thiet cung dupe chong van dc tranh xoi Id, tren 
mat co lat van. 

Kho khan dac biet la dao hang din trong dat yeu no nude va trong cat chay, viec vo 
nude qua nhung chd khong chat, kin cua vi chong keo theo nhung nguy hiem do lut 
hang va do lun ldn. De ngan chan cac hat dat nho vao hang cung vdi nude, ngudi ta su 
dung dong van cir, khe no'i giua chung la cac mong lua. Dd chan vo nude \ ao hang tai 
cac goc hang, noi van dong thudng xoe ra dang nan quat, ngudi ta su dung van goc 
chuyen dung, co b6 rong thay doi. Dg tang cudng cho vi chong hang dan do phai chiu d 
guong nhung ap luc phu khi dong van, ngudi ta su dung cac khung chong long vao trong 
khung chong hang dan. De lam dupe viec do can phai dua vao cac goc cua khung chong 
cac dam doc tua len cot va cac dam noc va dam ke cua khung chong kin. 
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Viec dung cac khung chong l6ng lam giam nhip tinh toan cua dam noc va cot, tao 
didu kien tang cucrng sir on dinh chung cua cac vi chong. 

Doi khi, de’ ngan chan cac hat bui bao mon 6 phi'a ngoai roi vao hang cung vdi nude, 
mat ngoai cua khung chong long co lat van, khong gian giua van nay va van cua khung 
chong chfnh dugfc lap day bdng cac vat lieu loc. 

Viec dao hang trong dal veu bao boa nude, tin cay hon ca la dung khi nen de ep nude 
va tang cuong sir on dinh cho dat no nude hoac bang cac phuong phap dac biet khac. 

Vi chong gd thudng cong kenh, do do tiet dien hang thudng tang mot each vo ich, vi 
chong gd cd bien dang ldn, dan den lun va dich chuyen dat da xung quanh hang, va vi 
chong gd, ve nguyen t^c, khong dupe sir dung iap lai. Uu diem cua vi chong gd ia cd kha 
nang bien dang ldn ma khong pha huy, didu do tao nen kha nang ap dung cac bien phap 
gia cuong de’ chiu dupe ap luc dat vuert cac gia tri tinh toan. 

De khac phuc nhung nhuoc diem cua vi 
chong gd va tinh trang khan hiem vat lieu gd 
ngay cang tang ngudi ta da dua vao su dung 
cac vi chong kim loai, belong cot thep va cac 
vi chong chuyen dung khac. Tren hinh 1.9 la 
mot vi chong thep da dupe su dung rong iai d 
Lien Xo va mot so nude khac. Dam noc va 
cot cua vi chong nay duoc die tao hang ray 
dudng sat Ill-a (mac ray Lien Xo cu), ndi d 
gdc bang mong con dam ke la thep U dat 
tren san hang. 

Doi vdi nhung hang de’ lau dai vdi vi 
chong tarn, ngudi ta su dung hop If vi chong 
che sSn bang betong cot thep. Uu diem cua no la lap rap thuan lpi, khong bi ri va tiet 
kiem, dung di dung lai dupe nhieu lan. Tren hinh 1.10 la mot vi chong nhu vay. 




Hinh 1.10: 17 chong hang dan bang betong cot thep 
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§6. LIEN HE CAC HANG NGANG THEO CHI^U CAO 

Trong qua trinh xay dung ham cac bo phan hang 
nim d cac mdc khac nhau, noi vdi nhau de cho ngudi Rhi a -tL^riv6_harn 
di lai, thai dat da dao ra a cac muc tren cao, cung 
nhu dP dua len cac bo phan tren cao vat lieu (trong 
do co g6 chong). Ngoai ra cac loi thong nhu vay con 
de mo guong mdi, khi bat diu phan dao md rong. 

1. Mo hang dan tren 

Viec mo hang dan tren dupe bat dau tur viec lam 
mot san an toan d phfa tren dudng van chuyen, co 
thanh cao khong nho hon 15cm de dam bao an toan 
cho van chuyen d hang din dudi. Dau tien dao tu dudi 
len tren den noc cua hang din tren mot loi thong 
thang dung 1 kich thude 70 x 70cm (hinh 1.11). 

Trong da cung viec dao bang each no min cac Id 
min khoan song song, trong dat da mPm khong 6n 
dinh thi dao thii cong cung vdi viec chdng dd cin 
than den each guong khong ldn hon 1 met, co chen 
van d noc hang. 

Trong cac dat bao hoa nude viec dao dupe tien 
hanh cung vdi viec khoan Id khoan vupt trude khong Hinh 1.11: Md hang dan tren 
nho hon 2 met dd de phong tinh trang vp nude hoac 1. L6 pheu; 2. Loi cho nguoi; 
cat chay vao ham. De chdng do loi thong thudng sir 3. San che tren duemg van chuyen 

dung cac khung chdng che sin bing van, co chieu day 
khong nho hon 7cm. 

Sau khi dao den het chieu cao thi tien hanh md rong phin tren cua loi thong den kich 
thude, dam bao dung dupe hai khung chdng cua hang din tren, cung vdi viec chdng do 
noc va vach hang. De dam bao kha nang dao dupe hang din tren, loi thong dupe md 
rong tir tren xuong, tren suot chieu cao de ngoai ngan van chuydn, con co ngan 2 dupe 
ngan che va co trang bi thang cho ngudi di lai, vdi kich thude thong thuy khong nho hdn 
100 x 70cm. Vach ngan co dang cac giing chdng bing go tron co lat xit van day khong 
nho hon 5cm. Ca hai ngan deu phai co nip day co ban le d muc day cua hang din tren, 
vach ngan cho ngudi di phai co thanh xung quanh, cao khong nho hon 25cm. 

2. Loi thong de thai dat da 

Trong qua trinh dao hang din tren (hoac phin con vupt trude) cu mot den hai dot 
him (6,5 - 13m) lai dao mot loi thong thing dung de thai dat da tu tren xuong cac thiet 
bi van chuyen trong hang giao thong d phia dudi. 
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Trong cac dat da mem khong on dinh nhCrng loi nay dao thu cong tir tren xuong dudi 
cung vdi viec ghep xft cac khung chong bang van (trong da yeu) hoac dong van theo 
khung chong bang go tron, dudng ki'nh 12cm dat each nhau khong thira hon 100cm. 

Trong da cung thl khong can chong do loi thong, dac biet la khi no co dang tron hoac 
o van, khi do chi can ghep van theo chu vi loi thong de tranh vudng da khi thai. 

Loi de thai da dupe trang hi thiet bi phan phoi d phia dirdi de chat da vao goong. 6 
phia tren can phai co ludi chan an toan, vdi kich thude 6 ltrdi khong ldn hon 30 x 30cm. 

3. Loi thong cap vat lieu 

Viec cap vat lieu len hang dan tren (hoac len cho phan vom) diroc tien hanh qua nhutig 
loi thong tiet dien ldn, co trang bi thiet bi nang, tinh cho tai trong bang mot goong. 

Cac vat lieu dai (dam doc, cot, va cac cau kien thep khac...) duqc cap len hang dan 
tren qua cac loi thong xien hoac bac thang. 

Loi thong xien (hinh 1.12) la mot hang dan, dao nghieng mot goc 30° vdi phirong 
ngang, co chong do bang cac khung chong kin, dat vuong goc vdi true hang. Tiet dien 
ngang cua loi thong nhu vay co chieu cao khong nho hon 1,8m va chia lam hai phan: 
ngan cho vat lieu, co san lat van phang. ngan cho ngudi, co chieu rong khong nho hon 
0,7m co trang bi thang co tay vjn. 



Uu diem cua loi thong xien la d tinh tong hop, cho phep thiet lap nhanh chong, an 
toan khong chi trong dat da on dinh ma ca trong da yeu. Nhupc diem cua no la chieu dai 
ldn va khoi lupng dao dat da va gia co la dang k6, cung nhu vi tri n^m nghieng la bat loi 
cho su lam viec tinh vdi ap lire thang dung. Do do cac khung chong xien thudng phai 
dupe tang cudng bang cac khung long, dac biet la trong dat da yeu, khong on dinh. 

Trong cac dat da, co ap luc dat thang ddng chiem uu the, thi loi thong bac thang, chi 
ra tren hinh 1.13 to ra kinh te hon, vach cua loi thong dupe chong bang cac khung che 
san. Cac kich thude doc cua loi thong dupe quyet dinh bang do giai, tu dieu kien di 
chuyen dupe mot each dg dang nhung cau kien vi chong dai nhat. rong cua loi thong 
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thudng lay bang be rong cua hang dan tren. Loi thong bac thang co chieu dai nhd nhat 
va khoi lupng dao dat cung khong qua Ion. 




Hinh 1.13: Loi thong bac thang 

Cac loi thong xien va bac thang dupe sir dung de dua tir hang dan dudi len phan ben 
tren cac ong thong gio, cac thiet hi phu tro khac. NhChig yeu to nay cung can duoc xet 
tdi khi quyet dinh cac kfch thuoc tiet dien cua loi thong. 

§7. DAO MOi RONG PHAN TREN HANG 

Viec dao chuydn tir hang dan tren, co kfch thudc khong ldn, sang hang co be rong 
bang b6 rong thiet ke cua ham la giai doan quan trong nhat va no duoc goi la dao mo 
rong phan tren (phan vom). Do tang nhip hang ma ap lire dat tang mot each dang ke. Toe 
do tang cua ap lire dat phu thuoc vao muc do pha hoai su can bang cua khoi dia tang bao 
quanh hang khi dao md rong va cung phu thuoc kha nhi6u vao dac trung cua vi chong 
tarn dupe sir dung. 

Viec md rong tiet dien ham den toan mat cat va do betong vo ham dupe thuc hien 
theo tung dot, chieu dai cua dot ham dupe xac dinh phu thuoc vao cac dieu kien dia 
chat, trong pham vi tir 4 den 6,5 met. Trong nhung dieu kien dac biet kho khan, khi ap 
luc dat tang nhanh va luu lupng nude ngam ldn thi cho phep giam dot ham den 2 met. 

Khi dao md rong phan vom trong cac dat da can chong do, thi vi chong dang nan 
quat dupe sir dung pho bien, cac cau kien co ban cua no la nhung dam doc co chieu dai 
bang chieu dai cua dot dao md rong; cac van giu noc hang dupe dat hoac dong theo 
phuong ngang va tua len cac dam doc; cac cot chong xien va cac giang. 

Viec dao md rong phan vom dupe bat dau khong sdm hon khi hang dan tren da dao 
dupe ba dot va co khong ft hon hai loi thong dung giua hang dan tren va hang dan dudi. 
Trudc khi dao md rong can phai gia cudng vi chong cua hang dan tren va dam bao co 
diem tua cho cac van chen bang each dung khung chong phu (hinh 1.14). Thanh phan cua 
khung chong phu gom: dam doc (d = 22 + 30cm), cac cot ke giu dam doc (d = 20 - 25cm) 
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va giing ngang (d = 12 15cm). Cac cau kien cua khung chong phu dugc noi vdi nhau bing 

mong va dinh dia. 


a/2 a a a a/2 



Hinh 1.14: dao md rong phdn vom 

1. Van; 2. Dam doc; 3. Dam noc; 4. Cot tang circrng; 5. Giing; 6. Cot chong da thao di 


Cac cot dirge dat trong nhung mat piling khac vai cac cot cua khung chong hang din 
tua true tiep vao cac ho lorn lien da hoac tren dim ke dugc nem chat d£ toan bo tai trong 
len khung chong phu ma trude day cac cot chong hang din tiep nhan. Tot nhat la dua 
cac cot vao lam viec ma khong can nem, bdi vi dudi tac dung cua cac chan dong nem co 
the bi trugt va doi hoi phai quan tarn kiem tra thudng xuyen. 

Yeu ciu tren co the: dat duoc bang each su dung cot co chidu dai ldn hon mot chut so 
vdi khoang each giua mep dudi cua dam doc va mat ke, co mong mieng bat d dau tren. 
Dat cot hoi nghieng doc theo true cua dam doc, bang each dong cho cot trd ve vi tri 
thing dung, du co bi ep mat mot chut d dau mong mieng bat nhung dam doc cung duoc 
nang len va ep chat vao cac dim noc cua khung chong. 

Sau khi dung khung chong phu tren ba dot lien tiep, ngudi ta tien hanh dao md rong d 
dot giua, bang each thao cac van chen vach hang din d phia tren va trong trudng hop cin 
thiet thi dong van theo phuong ngang de gia co noc phin md rong. Dudi sir che chd cua 
nhung van nay tien hanh dao dat doi xirng vi hai phta cua hang din tren citng vdi vice 
thao bo din van chen vach ben cua hang din tren. Khi dao dat den each diu van dong 
ngang 20 - 30cm tien hanh dat thanh van ke ngang day 6 - 7cm, dim doc thu hai va cac 
cot giu dim doc. Giua dim doc va thanh van ke duoc dong cac bo nem cao, ldp van 
dong tiep theo duoc dong vao khoang hd giua cac nem cao roi tiep tuc dao dat da cho 
den khi dat duoc tiet dien thiet ke. 


Vi tri cua cac dim doc theo chieu cao cin xet den do lun co the cua chung trong thdi 
gian dao hang va do betong vo him. Neu trong thdi gian do betong cac dim doc duoc 


thao di, thi chung dugc bo tri sao cho sau khi lun cac van no chong giu vin nim ngoai 
gidi han dudng bien thiet ke cua vo him. Neu viec thao bo cac dim dgc keo theo nhung 
nguy hiem do lun noc hang, thi cac dim dgc phai nam ngoai bien thiet ke cua vo co xet 
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den do lun co the cua chung. Khi chieu cao cot Ion hon 2 met thi chiing dupe giang hang 
cac gi&ng doc va giang ngang. dat 6 khoang mot nira chieu cao ciia cot. 

Trong cac dat da khong doi hoi phai dong van, thi dau tien dung cot va dam doc, sau 
do chen van, dat cac thanh ke ngang va nem chat van vao dat da. 

Sau khi ket thuc dao met rong phan vom trong pham vi mot dot, thi cung dung xong 
cac dan chong ngang dang nan quat bao gbm cac cot va cac giving lien ket con theo 
phuefng doc la cac dam doc va cac giang, vi chong kieu nay thudng dupe goi la dan ham. 

Chieu cao cua hang dang vom, dao mo rong tCr hang dan tren, bi han che bdi chieu 
cao cua hang dan, tire la khong Ion hon 3,5 met. Trong mot so trudng hop (khi xay dung 
ham bang phuotng phap vom trude) ngudi ta dao md rong phhn tren co chieu cao Ion hon 
bang each ha nSn den vi tri chan vom. 

Khi dao met rong trong da cung doi hoi phai khoan no min, can phai rat can than. 
Truoc khi no min phan mo rong vi chong hang dan can dupe gia cudng de dam bao sir 
on dinh. Cac bo phan met rong, nam a hai phia ciia hang dhn, can no min lan luctt, chi 
dao nira thir hai sau khi nira thir nhat da dupe gia co can than. 


Neu nhu trong qua trinh dao hang tiep ^ i - 

theo doi hoi phai ha ndn tren loan b£ rong M 9 ' 

phan md rong, thi no dupe thuc hien lam // j Cot chong hang dan 

1 +■ 2 qua trinh tir md rong phan nho (doi 1/ 1 / 

khi trung binh) den md rong Ibn De gjam /j , 

nhe viec ha ndn md rong trong thanh phan S jj San hdng din' ~r 

ciia vi chong dupe dua vao cac dam ke IT* J 

ngang de lam nen cho cac col cua dan D§mkenho 

, .. -rr , • 4 , , . . CM) __ 350 

ham. Khi dao mot rong phan nho trong 3 = 40 

pham vi mot dot, ngudi ta dat 4+5 dam , , , 

. tiiith 1.15: Dal dam ke dao mcr idnv nho 

ke ngang nho, la go cay trdn dudng kinli 

den 40cm deo phdng hai mat va chieu dai dii de dat tren no tat ca cac cot ciia dan hhm 
nho (hinh 1.15). Cac dam ke dao mo rong nho dupe dat trong mot ranh sau 50cm, dhu 
ciia chung dupe dat vao cac ngach dao vao hai ben vach ciia hang dhn tren. Viec dao 
md rong nho dupe thuc hien theo thir tu da neu tren, chi khac la cac cot dupe ke len 
dam ke md rong nho. 


San hdng din 
- 1 ~ 1 

-/-j- 

Dim ke nho 
350 


Flinh 1.15: Dat dam ke dao md rong nho 


De chuyPn sang dao md rong phan Idn (dao md rong trung binh it sir dung) trong cac 
ranh dao ngang, d dii xa cac dan ham dao md rong nho, co chong do phii hpp vdi do 
cung cua dat da, ngudi ta dat cac dam ke dao md rong Idn, la cay go dudng kinh den 
50cm (hinh 1.16) co vat hai mat. Chieu dai ciia dhm ke Idn, dat d muc chan vom, lay 
nho hon mot chut so vdi nhip thong thuy cua vo hhm. De co the dua vao va lap dat dam 
ke vao vi tri, no dupe ghep mong tir hai nira. Sau khi dat tat ca cac dam ke Idn vao vi tri 
trong pham vi mot dot, tien hanh chong dd lai noc hang tir cac cot md rong nho sang cac 
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cot mo rong lcfn. Viec dira cac cot nay vao lam viec, giong nhu da neu tren, la khong 
dung nem. Sau do thao bo cac cot, giang va dam ke cua dao mo rong nho. 

Vi chong cuoi ciing cua dao mo rong ldn gom cac dan ham ke len dam ke ldn nhu 
tren hinh 1.16 (nira ben phai). 



Viec dao md rong phan vom co sir dung vi chong che san bang thep la thuan loi va 
hop If hon ve mat k! thuat. Dae biet la khi sir dung vi chong gia vom lien hop cimg voi 
viec dong van doc (xem chirong 2). 

Khi dao md rong tie't dien hang can phai han che toi da dao vucrt da't da, lam tang 
khoi lirgfng dao va tang khd'i lirong belong vo ham. Dao vuot theo chidu cao cho phep 
khong ldn hon 50mm, dao vuot tren mat bang khi dao bang bua chen khong ldn hon 
100mm va khi dao bang no min la khong ldn hon 150mm. 
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Chirang 2 

XAY DUNG HAM BANG PHUGNG PHAP MO 


§1. NH0NG VAN Dl£ CHUNG 

Ten goi "Phuang phap mo" c6 quan he tucrng hd vdi cong nghiep khai khoang, d day 
thudng su dung phucrng phap dao hang truyen thong bang khoan no min trong da cung 
cung vdi cac vi chong tarn roi xay vo ham vlnh ciru. 

Xay dung ham bao gom hai qua trinh chfnh: Dao, tuc la md hang co kern theo viec 
dung vi chong tarn trong trudng hop cin thiet va xay vo ham: xay tudng, xay vom. Tuy 
thuoc vao dac di6m cua cong trinh va cac dieu kien dia kl thuat, cac qua trinh nay dupe 
thuc hien theo nhung trinh tu khac nhau va md cac dien thi cong doc theo hang khac 
nhau. Noi dung nay xac djnh phuang phap thi cong ham. 

Cac phuang phap xay dung ham hien nay co the phan thanh ba nhom, dac trung bang 
nhung diem sau: 

1. Dao toan tiet dien (sau mot qua trinh hoac theo tung phan), toan bo dat da dupe 
dao va dua ra ngoai, sau do trong hang da dao xong tien hanh xay vo ham theo thu tu 
tudng - vom (hinh 2.la). 

2. Dau tien dao va gia co phan vdm, trong phan nay tien hanh xay ngay vom 1 tua len 
da (hinh 2.1b). Sau khi dao phan giua hang, hoac qua gieng tu phan vom, tien hanh lay 
dat tu chan vdm va xay tudng 2 theo timg dot mot. 

3. Tudng 1 cua vo dupe xay dung trong hang din, sau do dao md rong phin vdm, 
trong phan vdm tid'n hanh xay vdm 2 tua ldn tudng da xiy (hinh 2.1c). Dudi su che chd 
cua vdm him da xay tien hanh dao nhan da't d giua, nhan dat nay da dong vai tro ke giu 
vi chong tarn. 



Hinh 2.1: Cac giai doan chinh trong xay dung ham 
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Viec md rong cac cong doan trong qua trinh xay dung ham duqc xac dinh tu nhung 
dilu kien cu the. Vdi s a do day chuyen thi tat ca cac qua trinh dao hang va xay vo deu 
tien hanh song song d hang loat vi tri thi cong, phan bo doc theo chilu dai hang. Theo 
muc do dich chuyen cua guong dao, cac khu thi cong khac cung dich chuygn tjnh tien 
theo. Vdi so dd vong, tat ca cac qua trinh ca ban duqc thuc hien mot each tuln tu trong 
pham vi mot dot, chieu dai cua dot duqc quyet dinh phu hop vdi cac dieu kien ky thuat, 
sao cho khong co cac bien dang du dang ke d noc hang va lien quan den no la tang ap 
luc dia tang. Co the dung so d6 h6n hop, vdi so d6 nay mot so cong viec tien hanh tuln 
tu trong pham vi mot dot, cac qua trinh con lai thi tien hanh song song. 

Cac phuong phap thi cong xep vao nhom i bao gom: Dao toan tiet dien (theo phuong 
an day chuyln hoac so d6 vong), phuong phap bac thang, phuong phap hang din giua, 
dao md rong phln vom, bac dudi. 

Cac phuong phap thuoc nhom 2 bao grim: phuong phap vom trude (mot hoac hai 
hang din, phln vom vuqt trude). 

Nhom ba bao gom phuong phap nhan do. 

Phuong phap thi cong him duqc lua chon phu thuoc vao cac dac diem dia chat cong 
trinh. dia chat thuy van cua khu vuc dat ham; kich thude tiet dien ngang ham; chieu dai 
ham va nhung dieu kien dia phuong (kha nang co gidi hoa, cac vat lieu chong do trinh 
do chuyen mon cua dpi ngu ky thuat, cong nhan, thoi han xay dung). Trong so nhung 
dac diem tren thi ycu to quan trong va quyet dinh hi do Cling cua dia tang bao quanh, 
chung quyet dinh hinh there, yeu clu doi voi kei cau chong do tarn va vo ham. Ve 
phuong dien nay ngudi ta phan chia ra lam dia tang mlm yeu va dia ting cung chic. 

Trong cac dia ting yeu (cat, a cat), mem (a set va set) va cac dia ting nua cung (da diep 
lhach set bao hoa, mergeli) co the phat sinh ap luc dia ting ldn. Vi the de giam ap luc dat, 
tiet dien him duqc chia thanh cac manh kill be, ngay lap ttic phai dung vi chong tarn (tot 
nhat la vi chong g6), loai tru kha nang sut Id dat da. Vi chong thudng gom kha nhieu cau 
kien, chat dly hang, han che kha nang co gioi hoa qua trinh thi cong. Viec dao dat da 
trong nhung dilu kien nhu the nay thudng la thu cong vdi cac cong cu dm tay nhu xeng 
hoi, bua chen. Boc da cung thu cong hoac bang may xuc loai nho. Viec x&y vo thudng lien 
quan den viec phai thao bo, thay the vi chong tarn, nen cung thudng la thu cong, cap 
betong blng goong vi dieu kien khong cho phep ap dung cac thiet bi do betong co gidi. 

Trong da cung co the phan chia tiet dien thanh cac manh ldn han, tham tri co the dao 
loan tiet dien hang ngay mot luc. Khi do vi chong tarn thudng chi chiem phln khong 
gian doc theo chu vi hang, khong gian ben trong tu do. Nhd do muc do co gidi hoa thi 
cong co the dang ke. Viec dao dat da thong thudng bang phuong phap khoan no min, co 
sir dung cac may khoan co nang suit cao. Xuc da blng may xuc, chuyen chd da blng 
goong hoac oto tu do. De do betong vo ngudi ta sir dung van khuon kim loai di dong, tao 
dien thi cong du db ap dung cac thiet bi co gidi de’ do betong. 
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§2. XAY DUNG HAM TRONG DA NUA CUNG, M^M VA YEU 

Trong dia tang nira cung va mdm de xay dung ham ngudi ta sir dung phuang phap 
vom trudc, doi khi la phan manh dao toan tiet dien. Trong cac dia tang yeu la phuang 
phap nhan dd, phuong phap nude ao mdi (NATM), phuang phap chong trudc vach... 

Chong dd tarn chii yeu la vi chong nan quat gd, gom nhung dam, cot ducfc lap rap vdi 
nhau thanh cac dan dang nan quat trong mot mat phang theo huong tu giua tiet dien dan 
ra bien. 

1. Phirong phap phan manh dao toan dien 

Phuang phap nay duac ap dung vai hai phuang an: day chuy6n hoac so do vong theo 
chieu dai hang. 

Trong truang hcqp thir nhat (hinh 2.2) viec ma rong ra toan tiet dien bat dau tir hang 
dan 2, duac dao tir hang dan 1. Sau khi dao hang dan 2 duac mot khoang khong nho hon 
3 dot (chi6u dai m6i dot thudng khong Ion han 4 met), khong lcfn han (40 + 50) met thi 
tien hanh dao ma rong phan nho 3 tren chieu dai mot dot, dao ma rong phan lan 4 co ha 
nfin tuang dng. Cot chong hang din va dan chong ma rong phan nho la a trong nhung 
mat phang khac nhau (xem hinh 2.4). 


M6t vung thi cong 40 .50m 



9- Vdm giira 


Hinh 2.2: Phuang an day chuyen cita phuang phap phan manh dao toan tiet dien 


Giai doan tiep theo la chuan bi n6n trong 
hang dan ducri de ma rong ra vi chong toan tiet 
dien hang. De lam viec nay, trong mat phang 
dan chong ma rong phan lan dat cac dam ke 
duong kinh den 50cm, cat lam hai nua, dinh cua 
dam ke nay triing vdi dinh dam ke ciia khung 
chong hang dan dudi (xem hinh 2.3). 

Sau khi dao phan thong 5 (xem hinh 2.2) 
ngudi ta dat hai cot chong phia dudi sao cho 
thang hang vdi hai cot dau tien cua vi chong md 



24 


Hinh 2.3: Dat dam ke 
trong hang dan dudi 





rong phan vom. Tiep theo tir giCra cua dot dao tien hanh dao mo rong doi xung phan 6 va 
dat tiep cac cot chong. Cap thu hai cua cot chong mo rong phfa dirai la dat thang dung 
(hinh 2.4). Cac cot chong dirge nem chat giua dau tren cot chong va mat dudi cua dam ke 
phfa tren. Nhd do ma toan bo tai trong se dugc truyen xuong dam ke phia dudi. Theo mire 
do dao mo rong, den bien hang thl dat cac dam doc va van chen tua len no dd chong gitr 
vach hang. GiCra cac cot va giua cac dan ham ngudi ta dat cac giang ngang, giang doc de 
dam bao on dinh cua ca he vi chong. 

Viec dat vi chong nhu vay, dugc thuc hien tuan tu tir giua dot ra bien va ve hai phia 
de dan dan truyen tai trong len dan ham. 


Van dong 



Hinh 2.4: Vi chong hang clay clti 


Viec xay dung vo ham dirge bat dau tu viec chuan bi duoi mong tudng. Viec do 
betong co chira lai phan goi ke hoac ho mong cho phan vom ngua sau nay. Viec do 
betong tuong dugc tien hanh theo cac gia vom dat giiia cac dan ham each nhau tir 
70 + 120cm va ghep van dan tir duoi len cung vdi viec thao bo van va cac cot chong 
xien, dam dgc cua dan ham. 

Gia vom g6 thuong dugc ghep tu ba lop van day 5 7cm, ghep so le vdi nhau va dat 
ke len cac nem. Khi dat gia vom 6 dinh co xet den do lun cua vom bang tu 0,5 den 1% 
nhip va giam dan den bang khong o chan vom. 

Gia vom thep (bang thep hinh) thuong la hgp ly hon gia vom gd. Uu diem cua no la 
gon, nhe va tfnh kinh te cang tang khi ham cang dai do chung dung dugc nhieu lan. 

Gia vom dugc ke len cac dam dgc, dat tren cac thep U va dugc giu bang cac vi chong. 
Sau khi dung cac gia vom thi cac dam dgc cua dan ham dugc giu bang cac cot chong 
ngan, tua len gia vom va do do gia vom tiep nhan toan bo ap luc dia tang. Do betong 
dugc tien hanh timg lop f20 30)cm cung vdi viec ghep van khuon tren gia vom. Cac 

cot chong ngan dugc thao dan di trong qua trinh dd betong. 
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Vdi khoang each giCra cac gia vom < 120cm thi van khuon day 5 - 7cm, rong den 
15cm dam bao nhan dugc be mat vo ham dung nhu thie't ke. 

Trudc khi thao dam doc thi van chong dugc giu bang mot van dat ngang a chinh giua 
va gitr bang cot chong ngan phu (hinh 2.5). Viec do betong cu tiep tuc den cot chong 
phu. Sau khi thao bo cot chong phu thi betdng dugc do den dam doc tiep theo va qua 
trinh dirge lap lai. Viec ngimg do betong vdi di£u kien nhiet do tir 15 -*■ 20°C la khong 
dugc vugt qua 2-^3 gid bdi vi m6i lop do betong deu phai dugc dam chat truck: khi 
ximang ninh ket. 

Khi d6 betong den cap dam dpc dau tren giu dam noc thi tien hanh khep di’nh vom 
(hinh 2.6). Cac dam noc trong mot dot do betong dugc giu bang hai van dai tua len gia 
vom bang cot chong ngan. Sau khi thao bo mot dam dgc thi do betong den giap cot chong 
ngan, sau do lam tiep cho dam dgc con lai. Cuoi cung thao van do va cot chong ngan roi 
do betong khe con lai theo phuong dgc ham va dat dan van khuon giua cac gia vom. 



3. Cot chong tua len ga vom Hinh 2.6: Khep dinli vom 


Viec thao van khuon cho phan vom dugc xac dinh theo tieu chuain, bang each thao 
doi xung cac nem dudi cac cot do gia vom. 

Dat da trong pham vi vom ngua dugc dao theo tung doan ngan, khong Ion hon mot 
nira chi6u dai cua dot do betong vo ham. De d6 phong hien tugng tr6i n6n va trugt chan 
vom ngudi ta dat cac thanh giang ngang giua hai chan vom, khi co ap luc ben Ion. 

So d6 mo rong cong tac thi cong theo chi6u dai hang dugc mo ta tren hinh 2.2. ChiCu 
dai cua m6i doan, tren do tien hanh nhung cong viec nhu nhau chiem tu 1 ^ 3 dot ham. 
Chieu dai chung cua phan mo rong (khong xet den doan thi cong vom ngua) la den 18 
dot ham. 


Khi gap dia tang yeu, chi6u dai doan thi cong dugc rut ngan de co the xay dung dugc 
vo ham trude khi co su djeh chuyen cua dia tang do dao hang dan va md rong den bien 
thie't ke cua hang. 
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Khi thi cong theo so do day chuyen, doan thi cong dupe bo tri gian doan va trong m6i 
doan co tu mot den ba dpi cong nhan thuc hien mot so cong viec nhu nhau. 

LTu diem cua phuong phap la: chia nho giiong dao ra lam mot loat cac guong nho 
khong can phai chong do, co dien thi cong rong, cho phep sir dung dong thori mot so 
lupng 16n cong nhan, dich chuyen guong kha nhanh do tien hanh dong thoi cac cong 
viec tren mot so dot ham, tmh toan khoi cua vo h^m tot do do betong lien tuc trong 
pham vi m6i dat vo ham. 

Voi mot doan thi cong gom mot den ba dot ham, dai 4 met thi hang voi toan bp bd 
rong 6 tren vi chong tarn co chiPu dai tir 20 den 60 met. Tuv nhien dieu do khong phai la 
nguy hiem, boi vi tri so cua ap lire dia tang khong xac dinh theo chieu dai ma la theo bd 
rong hang. Di6u do co y nghia chinh la do dai thoi gian de hang vPi vi chong tarn. Voi 
toe do di chuyen girong deu dan thi khoang thPi gian tir luc dao den khi ket thuc viec do 
betong vo cua phuong phap la khong ldn. Trong truong hop can thiet co the rut ngdn 
bang each nit ngan chieu dai vimg thi cong xuong chi con mot dot ham. 

Tuy nhien phuong phap co nhupc diem dang ke, lam han che kha nang ap dung cua 
phuong phap nay. Ket cau vi chong tarn rat phuc tap, doi hoi chi phi mot lupng g6 kha 
Ion, gia thanh cung kha cao. Dac biet trong didu kien nuoc ta, cung nhu nhieu nuoc 
trong khu vuc, g6 la vat lieu khan hiem. 

So lan thay the vi chong nhieu, khi truven tai trong la ap lire dat tu vi chong cua hang 
nho sang vi chong hang Ion khong tach khoi co do lun o noc hang do dam ke bi ep vao 
dia tang, do ep mat cac mpng va ncm v.v... (thuong 5 10cm va Ion hon cho mot lan 
thay the vi chong). Tmh phufc tap cua qua trinh thi cong; vi chong chat day hang lam han 
che viec co gioi hoa qua trinh thi cong. Chinh vi nhung ly do tren, phuong phap nay 
khong dupe ap dung khi can dao nhanh va trong di6u kien do thi hien nay, noi khong 
cho phep xay ra hien tupng lun b6 mat khu vuc xay dung. 

Pham vi ap dung cua phuong phap nay la dao cac ham ngan trong cac dia tang kha 
ycu, khong doi hoi phai khoan no min, can phai xay nhanh vo ham tren toan tiet dien 
ngang, kha nang co gioi hoa thap (nhu khi co ap luc ben cua dat 16n). 

Trong cac dia tang on dinh hon, co the 
hien ap lire dat thing dung va ap luc ben 
khong Ion nhung khong cho phep dao hang 
tren doan dai (vi du trong nhung ham di 
theo dudng phuong cua 16p dia tang), tat ca 
cac qua trinh dao, xay vo can phai lien 
hanh tap trung trong pham vi mot dot ham. 

Chieu dai mot dot trong truong hop nav lay 
giam xuong 3-^-4 met de tranh su cin thiet 

phai dat cac dan ham trung gian, han che phuang phap phan manh dao toan tiet dien 



Hinh 2.7: Plutang an vdng cua 
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chi co cac dan dau hdi cua dat dao. Khi do tren sudt chidu cao hang chi dupe gia co lam 
mot vai giai doan trong qua trinh dao, trinh tu nhu tren hinh 2.7. 

Thuc chat cua phuong phap nay (xem hinh 2.7) tii hang dan dudi 1 la co sd d6 md 
cac guong dao trung gian - tien hanh dao hang din tren 2 tren mot chieu dai bang mot so 
dot ham. Gia co hang dan tren bang cac khung chong g6m mot cap dam doc dau tren tua 
len cac cot ke len nen ngoai pham vi cua dot dao (hinh 2.8). 



Hinh 2.8: Vi chong toon hang 
1. Cot chong xien; 2. Dam ke; 3. Dam dau h6i; 4. Giang; 
5. Van chen d^u h6i; 6. Dam ke; 7. Nem 


Sau do dao md rong va tiep tuc dat cac cap cot, dam tiep theo. Mat dau hoi cua dot 
dao dupe chen van 5 va giu bang cac cot chong xien 1. 

Trong phan dao md rong dat cac dam ke 2 giSng 4, dat cac cot thang dung tao nen 
dan ham dau hoi 3. 

Giai doan tiep theo la dao md rong xuong phia dudi tii phan giua cua dot hang, d dudi 
cua nhung chd dam ke, dat tiep tuc cac dam ke 6, nem 7 va dung cot xien. Sau khi dao, 
dat dupe cap dam ke mdi, cac cot thang dung va giang, qua trinh dao va dung dan dau 
hoi dupe tiep tuc lap di lap lai nhu vay cho den Idp cuoi cung. 

Trong khong gian mot do't hang dupe tao nen, tien hanh xay ngay mot vong vo ham. 
l/u diem cua phuong phap nay la hoan thanh nhanh, mot to hop cong viec tii dao cho den 
xay mot dot ham d trong hang tren mot doan khong ldn. Ap lire dat se khong phat trie’n 
hoan toan nhu phuong an day chuydn va viec xay dot vo trong mot khong gian khong bi 
chat day vi chong. Didu nay co y nghia dac biet khi dao mot buong ngan de lap rap vong 
vo ham lap ghep, can dupe tien hanh vdi do chinh xac cao, nhat la thi cong cac buong de 
lap rap khien trong phuong phap khien dao. 
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Nhirgc diem cua phuong phap la can phai chong da tren toan tiet dien trong pham vi 
mot dot ham; viec thao bo cac dim doc trong qua trinh do betong vo la rat kho khan bdi 
vi cac dot ben canh chua dirge dao mo rong. 

1. Phuong phap vdm trade 

Phuang phap nay dirge ap dung khi co trong day phln md rong ben tren mot dia tang 
on dinh, cho phep tua len no chan cua vom ham ma khong gav ra lun. 

Y tirdng cua phuong phap la nhanh chong xay dung vo ham vlnh cuu trong phan vom 
de rigan ngua hien tugng lun noc hang va su phat trien cua ap luc dia tang. 

Vdi phuong an hai hang dan (hinh 2 9), phuong phap nay dugc ap dung khi xay dung 
cac ham dai, doi hoi phai md nhieu dien thi cong. Sau khi dao hang dan 2 tu hang dan 1, 
tien hanh dao md rong phan vdm 3; tiep theo la xay vom ham vmh curu 4 bang betong. 
De tranh ha nen hang din. lien quan den viec phai thay the vi chong gly ra lun, chieu 
cac cua hang din tren co glng lay toi da. con khi dao md rong 3 thi hai ben deu dugc 
dac den cao do chan vom. 



Hinh 2.9: Phuang (in hai hung dan vom n ude 


Cac phln dao md rong bo tri each nhau 1 3 dot ham, de han che kha nang phat tri6n ap 

luc dia tang va tranh hong vdm betong d ben canh. Dao dat da chi tien hanh khi vdm betong 
her canh da dat khong nho hon 60% cudng do thiet ke (chung sau 7 + 8 ngay). 

D6 dam bao thong gio cho phln 
dac md rong ben tren cung nhu de 
tao loi thoat hiem, cu khong idn 
hon 30 met phai dao mot loi thong 
chc ngudi, kich thude 70 x 100cm. 

Sau khi dao md rong tien hanh 
lap dat gia vdm, truydn len no cac 
ap luc ma vi chong tarn da chiu, 
duci chan vdm tao mot ldp dem 
bet'mg ngheo day % 10cm (hinh 
2.D), hoac ke van roi dd betong tu 
chin vom len dinh blng phuang 
phep da neu trong muc I. Tuy 
nhiin, cung phai nhan thay la viec 



Hinh 2.10: 17 chong dao md l ong 
1. Cot chong tua len gia vom; 2. Gia vom; 

3. Cot chong bang betong; 4. Betong lot; 5. Nem 
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25-100 


dao mo rong timg dot xen ke thudng gay kho 
khan cho viec thao bo cac dam doc cua vi 
chong tam, trong nhieu trudng hop phai cua 
ra lam cac phan nho de thao. Trong nhung 
trudng hop, neu thao cac dam doc thl keo 
theo nguy hiem do lun noc hang, cac dam 
doc khi dao mo rong phai duqc bo tri ra 
ngoai dudng bien thiet ke cua vo ham, dd co 
thd bo lai khi dd betong. 

Sau khi vom betong dat cudng do thiet ke 
thi thao cop pha va tien hanh dao phan loi 5 
(xem hinh 2.9). Mai doc cua phan nay duoc 
quyet dinh: cho da cirng la 1: 0,1, cho da 
mem khong doc hon 1:0,5. O chan vom co 
chira lai khoang (0,25 ^ 1,0) met tuy thuoc 
vao do cumg cua da (hinh 2.11). 

Trong dat set, cung nhu trong da cung co 
xen kep cac lap yeu hoac nut ne manh, can 
phai chong da tam phan mo rong 5. 



Hinh 2.11: Tlii cong ttfdng di(di vom 
1. Van khuon tudng; 2. Thanh chong xien; 
3. Xa ke; 4. Betong lot 



Hinh 2.12: Tluf tu dao tudng 


Tir phan mo rong giua 5 (xem hinh 2.9) tien hanh dao timg doan dudi chan vom 6,8 
va do betong tucmg theo timg cot mot 7, 9. Giai doan cuoi cirng la dao nen 10 va xay 
vom ngua (hoac lot day) 11. Dau tien dao mot cot dudi moi noi giua cac dot vom sao 
cho m6i dot vom de hang khong ke khong ldn han mot phan tir dot vom. Sau khi 
nhung vi tri yeu nhdt nay cua vom da duac ke goi chac chan (co tudng betong) thi tien 
hanh dao va xay cac cot trung gian, ket qua la tao nen mot tudng lien tuc d dudi vom 
(xem trinh tu dao chi tiet tren hinh 2.12). ChiSu dai mot doan dao duqc lay bang mot 
nira cua do't vo ham da xay trong phan vom, khong duqc ldn han mot dot vom. 

Khi dao dat da dudi chan vom d trong dia tang loai III va IV thi chan vom duqc ke 
giir bang khong nho han hai cot chdng xien, dudng kinh 28 - 30cm, tua len dam ke doc. 
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Vach cua hang trong trubng hap can thiet cung dugc chong giu bang cac van va cac 
dam doc, ngam hai dlu vao trong cac ho lorn, dao trong dat nguyen khoi, hoac dirge gi£r 
bang cac cot chong cua dot mot, con trong cac da khong dit on dinh thi tua len cac cot 
chong xien (xem hinh 2.11). 

Trubc khi do betong cac dot cot, tren be mat chan tirdng rai mot lbp lot betong mong. 
Viec db betong dirge tien hanh vbi cac van khuon gb hoac thep tua len cac thanh xien 
hoac tua ngay len cac cot chong da chan vom. 

Qua trinh dac biet quan trgng la khep dinh tubng vai chan vom dam bao khong xay ra 
lun vom va dam bao tinh toan khoi cua ket cau vo ham. 

De khep vom, khi do betong den cac chan vom 20 - 40cm thi be mat cua betong phai 
nlm ngang. Sau do de betong trong khoang hai ngay r6i lap day khe hb nay bang betong 
kho theo mat nam nghieng va dam caln than. Ep vfta xi mang mot each hgp ly qua cac 
ong dat san d moi noi. 

Trong cac dia tang, neu dao mb rang phan giua keo theo su mat on dinh, nguy hiem 
cho chan vom thi tubng co thd dugc xay trong nhung ho dao tCr phan mb rong ben tren 
xuong. Neu phai dao nhu vay thi thong thubng chi dao nhung phan b dubi moi noi vom, 
sau do thi dao mb rong phan giua va xay tubng tren nhung phan con lai. 

Khi co nguon nubc ngam, doi khi dau tien doi hoi phai do betong vom ngua de ngan 
chan hien tugng trbi nbn tu phia day hang. Trong truerng hgp nay tot nha't la dao phan 
giua theo kibu guemg dao tinh tien co gia co be mat hang bang van dong va giu vom 
bang cac cot. Viec do betong tubng tua len vom ngua. Khi do nen dao dat trong timg 
doan khong Ibn hon 3 met. 

Uu diem cua phuang phap vom trudc la nhanh chong xay vo ham vTnh ciru b phan noc 
hang, giam dugc do lun va rut ngan so lan thay the vi chong xuong 2 lan; thi cong don 
gian, vi chong mb rong co do cung tot hon, do chieu cao khong lbn, thi cong an toan dubi 
su che chb cua vom betong va do lun mat dat khong lbn, dieu nay dac biet co y nghla khi 
xay dung ham b dubi nhung diem dan cu, trong dieu kien do thi da xay dung day dac. 

Nhugc dibm co ban cua phuang phap la phai xay tubng dubi vom da xay co do cung 
lbn va rat nhay cam vbi lun khong dbu, cung nhu kha nang phat sinh bien dang vom 
dubi tac dung cua ap luc ben cua dia tang. De loai trir do lun cua vom can phai tuan theo 
mot each nghiem ngat trinh tu xay tubng; dao mb rong phan giua khong su dung no min 
true tiep dubi chan vom va khep dinh tubng can than. Trong mot so truerng hgp nen mb rong 
chan vom lbn hon tubng de chan vom ke len dia tang trong thbi gian dao va xay tubng. 

Phuang an hai hang dan vom trubc la hgp ly trong cac dia tang mem, it nen, trong da 
co do cung trung binh khi khong co ap luc ben. 

Phuang phap vom trubc co thb ap dung vbi phuang an mot hang dan nhu tren (hinh 
2.13). Viec lay hang dan tren 1 lam hang din dinh hubng loai tru dugc viec dao them 
cac guemg mb rong trung gian. V] vay, hang din 1 dugc dao chu yeu tir hai cua doi dien 
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nhau. Theo muc do vugt trade cua hang dan 1, tien hanh dao md rong phan 2 va do 
betong vom 3 bang cac trinh tu xen ke, each nhau tir 1 ^ 3 dot ham. Van chuydn thai da 
trong hang dan tren dugc there hien bang goong tren ray, hoac hop ly hon la bang bang 
tai dat trong mot ranh doc phia dudi sau cua hang dan tren. 


San treo 



Sau khi thao van khuon vom thi dao md 
rong phan giua 4, dao ham ech 5 + 7 va xay 
tudng dudi vom 6 + 8 giong nhu da neu trong 
phuong an hai hang dan. 

De pho'i hop nhip nhang thuan lgi trong cac 
guong d phan trdn va phan dudi ngudi ta thief 
lap mot san cong tac treo, theo no cap vat lieu, 
thiet bi vao phan tren va thai da theo tir phan 
tren xuo'ng phan dudi (hinh 2.14). 

Viec dao md rong phan tren va xay vom 
betong dugc trien khai tren suot chidu dai ham 
cho den khi due thong hang cung la mot phuong 
an co the. Sau do tien hanh md rong phan dudi 
va xay tudng. Cach thi cong nhu vay loai trur 
dugc viec phai lam san treo va cong tac to chuc 
thi cong se don gian di rat nhi^u. 

Uii diem cua phuong an mot hang dan vom trude la giam cac chi phi cho viec dao 
hang din va md rong trong da khong bi pha hoai. Nhugc diem la thoat nude tu hang din 
tren cung nhu phan hang vugt trade la kho khan, doi khi gay kho khan cho phan md 
rong phfa dudi. 

Phuong an mot hang dan vom trude dugc ap dung hgp ly khi xay dung cac ham ngan, 
trong da cung, kho rao vdi viec no min dao md rong phan dudi bang cac loai thuoc no 
khong manh. 

3. Phuong phap nhan do 

Trong nhung trudng hgp dat da khong du kha nang chiu luc d6 ke true tiep chan vom 
I6n no, con cac phuong phap khac (vi du nhu phan manh dao tren tiet dien) co the’ gay 
lun ldn bd mat thi co the su dung phuong phap nhan do. 



Hinh 2.14: San treo de van cltuyen 
da va vat lieu 

1. Dam treo ngang; 2. Cang to; 

3. Day treo; 4. Dam doc 
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Thirc chat cua phuong phap la tien hanh dao dat da theo chu vi hang vdi viec tua vl 
chong tarn len phan dat da khong bi pha hoai b phan giiia hang va xay vo tung bo phan 
bit dau tu tudng. 

Trong phirong an ca ban cua phuong 
phap (hinh 2.15), tai vi tri co tudng vo ham 
tien hanh dao hang din 1 vao sau 50 60 

met, trong do tien hanh do betong phan 
dudi cua tudng 2. Trong hang din rong, 
canh tudng co bo trl dudng van chuyen (xem 
hinh 2.15 ben phai) thi viec dao hang va do 
betong vo co the phoi hop vdi nhau. Thudng 
gap hem ca la trudng hop tiet dien ngang ham 
khong cho phep dao hang dan 1 rong nhu 
vay, bbi vi nhan do se hep va cao di bi trupt 
ve hai ben. Trong trudng hop nay dao hang 
din 1 va do betong phan tudng 2 dupe tien 
hanh tuan tu. Sau khi dao hang tren mot 
chieu dai nhat dinh thi tien hanh do betong tudng theo hudng tu guong ra cira (tren hinh 2.15 
ben trai). 

Viec xay tudng thong thudng doi hoi khong nho hon hai bac hang din. Hang din tren 
3 dao sau khi da lap day khong gian gitra tuong va vi choitg hang din de ngan ngua su 
chuyen dich cua dat da trong nhan do. Sau khi dao hang 3 tien hanh do betong phan tren 
cua tudng 4. Dao hang din tren 5 la bude tiep theo. Tren co sd hang dan tren 5 tien hanh 
dao mo rong phan vom 6 theo lung dot, thudng thi chieu dai mdi dot khong ldn hon 3 
met, sen ke nhau vdi khoang 2^3 dot. Viec do betong vom 7 dupe thuc hien tua len cac 
tudng da xay. Nhan do 8 dupe dao bo di bing co gidi, dudi su che cho cua ket cau vo 
ham da dupe xay dung. Khi be rong him du ldn dd dao hang mot each hop ly va thuan 
tien, doc theo true ham ngudi ta dao mot hang din de giao thong, thoat nude, do dac 
dinh vi, cung cap nang lupng vat tu v.v... 

Vdi phuong phap nhan do, vom ngua dupe do betong trong mot hao dao ngang him 9 
vdi be rong khong vupt qua 1/2 chieu dai dot vom. De ngan ngua su trupt tudng cua vo 
ham vao phla trong hang, giiia cac chan tudng co dat cac dam giing bing gd de dat 
dudng van chuyen va treo cac mang thoat nude cho him qua giai doan hao nay. Hao cua dit 
tiep theo dao khong sdm hon thdi gian do xong betong cua dot vom giua ben canh no. 

Du diem cua phuong phap nhin do la d do tin cay cao, dao bao an toan cho cong tac 
dao ham trong nhung dieu kien dia chat phuc tap nhat, cung nhu kha nang xay dung 
him khong ngap nude cac bo phan him, bit dau tu tudng va khoi dia tang dupe lam kho. 
Trong trudng hop can thiet co thi bit dau tu viec xay vom ngua theo cac hang ngang noi 
cac hang doc. 
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Nhupc dibm cua phuang phap nhan do la khong kinh te, lien quan den viec dao ph^n 
Ion tiet dien ham dirai dang hang din; sir chat troi trong thi cong gay kho khan cho viec 
dam bao cha't luang cao cua cong trinh, dac biet la co qua nhibu moi noi thi cong trong 
ket cau va tie'n do thi cong cham. 

Phirang phap nhan da duac ap dung a dau ma van db kinh te duac dua xuong hang 
thti yeu, do chfnh la nhung doan ham ngdn trong dat yeu, dac biet la trong dieu kien 
thanh pho, nai hoan toan khong cho phep xay ra lun mat dat. Khi xay dung h&m tiet dien 
ldn (nhip hang > 15 met, cao > 10 met) trong da cung nhung khong 6n dinh, thi phuang 
phap nhan da to ra kinh te, bai vi nhan chiem phan lcm tiet dien va cuoi cung la khi khoi 
phuc cac ham cu bi pha hoai, dac biet la khi co cac manh vo ham cu va doan tau chuyen 
dong nen cac cong tac dao chi co th6 tien hanh theo chu vi hang. 

4. Cac yeu cau doi vai vi chong tam cac hang dao tirng bo phan 

Tri so cuoi cung cua ap luc dia tang phat trie’n khi dao hang duqc xac dinh phu thuoc 
vao nhip hang va he so do cung cua dia tang co xet den cac tfnh chat ca ban va trang thai 
cua no. De ap luc dia tang tang den tri so nay doi hoi mot thcfi gian Ion hay nho, phu 
thuoc vao phuang phap dao ducrc lua chon, chat luang thi cong cong tac dao dat da va 
thay no bang vi chong tarn va sau cung la vo ham vlnh cuu. 

Viec chong da hang khong kip thai, kem chat luang; viec sir dung cac vi chong kem 
pham chat, viec bo lai cac khoang trong sau cac can kien chong do se dan den lun dat da 
bao quanh va phat trie’n cac chuyen vi a trong no, lam cho vung pha hoai nhanh chong 
dat den vom ap luc tinh toan. Nguac lai, viec tuSn thu cac giai phap dam bao dia tang 
xung quanh lun it nhat, thi cho phep giam toe do tang cua ap luc dja tAng va xay dung vo 
ham vlnh cuu duac tien hanh trong dieu kien thuan lai. 

Khoang thdi gian giua dao hang va xay dung trong hang vo ham cang nho thi gia 
thanh xay dimg va nhung kho khan phat sinh trong xay dung cang nho. 

Do la nguyen tac ca ban, ma thuc hien duac nguyen tac nay se dam bao dao hang ket 
qua va tien hanh thi cong ham vdi chat lupng cao. Kha nang khong cho phep lun noc va 
phat trien su chuyen dich cua dia tang phu thuoc dang kb vao he vi chong tam sir dung. 

Vi chong hap ly can phai dam bao cho viec dao dat da trong pham vi chu vi hang 
thiet ke vai luang dao vuoft nho nha't; co do cirng day du va khong thay doi theo phuang 
ngang, phuang doc; dat duac tir dudi len tren ma khong phai chong da lai (thay the vi 
chong) vi do la nguyen nhan gay ra lun; chiem ch6 nho han de tao dibu kien thuan lai 
cho viec tien hanh thi cong cac cong tac khac; no khong chi lam vi chong ma con lam 
gia vom de d6 betong vo ham; loai trir sir can thiet phai dung cac ket cau chuyen dung 
khac lam day hang; cho phep thay doi kha nang chiu lire phu hap vbi su thay doi cua cac 
dibu kien dia chat cong trinh (vi du nhu dua them vao no cac bp phan ket cau du don 
gian va cho phep su dung nhieu lan). 
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Vi chong go, sir dung khi dao trong cac dia tang mem, yeu khong dap ung da so cac 
yeu cau neu tren. Vi the xu hirong phat trien la tao ra cac ket cau kim loai ket hap lam ca 
nhiem vu gia vom de do betong vo va cac vi'chong thuy lire de thay the cho cac loai vi 
chong truyen thong. 

O nuoc ngoai ngubi ta sir dung mot loai vi chong gia vom lien hap ma nhung dac diem 
cua no duac neu dudi day, db xay dung cac ham trong dia tang co do cung trung binh. 

Cac cung tron chfnh duac che tao bang thep. dong vai tro vi chong theo phuang 
ngang va gia vom de do betong, cac thanh giang va chong xien de giu cac cung tron d 
nhung didm trung gian la bang go. Cac thanh nay cho phep thay doi kfch thude tiet dien 
ngang cua ham va vSn giu nguyen do cung can thiet cua \'i chong, cac dam ke nam lam 
nhiem vu phan bo ung suat xuong nen hang (hinh 2.16). 

Vi chong chinh la gia vom 3 lap tir hai thep [ cung vdi cac m&u thep ng^n tang cudng 
bhng thep I. Thudng thi gia vom duoc che tao lam 2 den 4 doan noi vdi nhau bhng cac 
ban noi chu [ va bulong. Dau dudi ciia cau kien ben canh (vach) co ban de bang thep ban 
duac gia cudng bang thep goc. Gia vom duoc tua len cac cot 6 va ke len dam ke 8. Mat 
dudi cua gia vom co han cac de bang thep [ hoac thep goc de dam bao tiep xuc mot each 
tin cay vdi cac cot. Thanh cang duac che tao tir hai thep [ co lien ket vdi cot de lam san 
cong tac bang each ghep van len tren no. On dinh doc cua vi chong duac dam bao bang 
cac giang giua cac gia vom. 



Hinh 2.16: Vi chong gia vom Hen hap 
1. Cot chong ngan; 2. Thanh cong do van; 3. Gia vom; 

4. Thanh chong xien; 5. Thanh cang; 6. Cot; 7. De ke; 8. Dam ke 

Cac van dong thuc hien theo phuang doc ham, tua len thanh cong dd 2 lam bang ray 
mb, dat quay nguac dau xuong, cac doan cua thanh cong nay duac noi vdi nhau bang lap 
lach - bulong. Cung tron nay duac goi la cung dao, no truyen ap lire len gia vom nhd cac 
cot chong ngan 1, duac gdn len nhung vi tri bat ky cua gia vom va di chuydn duac theo 
phuang ban kinh cua vom nhd cac nem de tao kha nang thay doi chieu day cua vom. 
Kha nang tang so luong cot chong ngan dam bao kha nang chiu lire phu hap vdi nhung 
dieu kien dia chat thay doi. Kha nang dich chuyen theo phuang ban kinh la tao dieu kien 
thay doi theo chieu day cua vom. 
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Do chidu cao cua cung dao khong ldn (thudng 7 - 9cm) nen van dong thudng dat den 
vi tri cuoi cung ngay lap tuc, theo phucmg doc ham (hinh 2.17). Bang each do dao vupt 
bi triet tieu va vi chong dupe tiep xuc chat vdi noc hang. 



Hinh 2.17: Clioilg gtfcnig dao 
1. DSm giu doc ham; 2. Con ke; 3. Nem; 
4. Giang; 5. San cong tac; 6. Thanh cang; 
7. Vi chong guong dao; 8. Cung ke giu van 


Hinh 2.18: Cot chong agon 
1. Van; 2. Nem; 3. Cung ke giu van; 
4. Gia vdm; 5. Thep [ ; 6. Thanh [ uon; 
7. Mot doan thep [ ; 8. Ci6 ke; 9. Nem 


Cac cot chong nghn 5 (hinh 2.18) ghep tir hai thanh ghep U cung vdi hai mau thep U 
han ngang de tao thanh mot khung curng co dinh. Dau tren cua hai thanh U dupe han 
lung lai vdi nhau va co cat lorn dau de cung dao 3 tua vao. Khoang each giua hai thep U 
cua gia vdm dupe quyet djnh sao cho cot chong ngan co the: di chuy^n dupe tu do trong 
khe giua hai thep U cua vdm. Cac cot chong ngan dupe gan chac len vom nhd bo nem 9 
va cac dem 8. Cac cot chong ngan khong chi dam bao truyen mot each tin cay ap lire 
theo phuong ban kinh len gia vdm ma con tao vdi gia vdm thanh mot he cung. 

Mot phan quan trong cua vi chong la thanh do van ngang so 8 (xem hinh 2.17), co chieu 
dai gan 3 met, mat tren dupe uon cong theo bien hang va dupe gia cudng bang thep U. 

Thanh do ngang dd do van dong trong phan giua cua guong trude khi dat mot vi 
chong lien hop mdi. De do thanh ngang ngudi ta dung mot dam I so 1 trupt tren hai gia 
vdm va dupe nem chat vao noc hang. 

Viec dao md rong phan vdm vdi viec su dung vi chong gia vdm lien hop neu tren 
dupe tien hanh nhu sau: Dau tren dong van trong phan dinh hang, tren mot bd rong 
chung 3 met; thao mot hoac mot so van chan guong, sau do dao dat da trong pham vi 
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mot budc dao ve phia trude va thao bo vi chong cua chu ky trude do. Cac van dong dupe 
ke gin b4ng thanh ngang. Sau khi gia co tuong tu nhu phan giua ngudi ta dong van tren 
toan chu vi cung vdi viec dao dat da va dich chuyen van chong guong vao vi tri mdi. 
Trong khong gian trong dupe tao nen, mot to hap vi chong gia vom moi dupe Up dung 
theo thu tu tu ducri len tren, sau do thao bo phan chong ngang d giua hang. 

Voi vi chong g6 thi viec do betong trong phan vom la het sire kho khan, bdi vi viec do 
dan den phai thao bo cac chi tiet cua vi chong, keo theo phai chong di chong lai nhieu 
l;in, giong nhu phuong phap vom truoc, da neu d tren, dP thao bo cac dam doc nhiPu khi 
phai cat chung ra lam nhieu doan. 

Khi dung vi chong gia vom iien hpp 
viec dP betong vom thuan lpi hon nhieu vi 
gia vom da dupe xem la mot bo phan cua 
vi chong. Khi do, sau vo ham chi bo lai van 
dong ma thoi. DP thao vom dao va cot 
chong ngan, cac van dong dupe giu bang 
thanh ngang cong 1, thanh cong dupe giu 
bang cot chong ngan phu tira len canh U 
cua vom (hinh 2.19). Sau khi thao cac chi 
tiei cua cung vom dao va thao nem cua cot 
chong ngan thi cluing duoc than di qua khe 
cua hai thanh U cua gia vom. 

Trong cac dat khong Pn dinh cac vom 
dao co the dupe bo lai sau vo ham, neu nhu 
\ iec thao bo chung co the keo theo sut Id. 

He vi chong dupe neu tren thoa man 
dupe cac yeu cau co ban doi vdi vi chong hpp ly, tao dieu kien thuan lpi de ap dung 
phuong phap vom trude tudng sau, cho phep dao hang vdi lupng dao vupt it nhat trong 
nhung diPu kien ap luc dia tang tang rat cham. 

5. Phuong phap phan vom vupt trude 

Vdi phuong phap phan vom vupt truoc, co sir dung vi chong gia vom lien hpp thi 
khong can phai dao hang dan. md rong ma dao toan bo phan vom mot luc (hinh 2.20) 
vdi mdi dot thi cong dai bang khoang each giua hai vi chong gia vom lien hpp, thudng la 
1,0 1,2 met. Viec loai trir hang dan tren co anh hudng tot den ket qua dao phan vom 1 

trong dia tang khong bi pha hoai. Vdi khoang each den guong khong Ion (thudng la 12 
dot, trong da khong on dinh la 2 dot) la nhung dieu kien thuan lpi cho viec thi cong do 
betong vom 2. Hpp ly hon ca la dci betong vom trong mot ca tren doan b^ng chieu dao 
tlupc trong mot ngay dem. Khi do dam bao do ben can thiet cua betong khoi do truoc 



Hinh 2.19: Do betong vom cung vdi 
viec thao vi chong 

1.06 ke ngang; 2. Cot chong; 3. Van khuon 
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(12 kg/cm 2 ) va tao duqc dien thi cong du de sir dung bam betong cong suat nho 
(5^8 m 3 /gid) hoac cac thiet bi dd betong co sir dung khi nen. 



Hinh 2.20: Phuang phcip phan vdm vuol tn(dc 


Nhir vay dia tang d tren vi chong tarn vdi thdi gian nho nhat, dieu do loai trir kha 
nang lun ldn noc hang, cho phep chuyen tu dao dat da sang do betong vo vdi ap lire dia 
tang khong dang ke. 

Viec dao md rong phan dudi 3, 4, 6 va do betong tirdng 5, 7 giong nhu trong cac 
phirong phap vom trirdc tudng sau da neu d cac muc tren. 

Viec sir dung vi chong gia vom lien hop kim loai cho phep thuc hien dao hang vdi 
viec phan thanh cac manh ldn hon so vdi dung vi chong gd. 

Don gian va thuan tien hon ca la dao khong co hang dan, khi do chuc nang hang dan 
do phan vom hang virot trirdc dam nhiem (phuang an 1). Viec thi cong ham tien hanh d 
hai mire. Tuy nhien trong phan dao loi phan dudi co bo tri san treo de phuc vu thai dat 
da, cap vat lieu cho phan tren. O phan tren sir dung so dd kieu day chuyen, con d bac 
dudi thi dung so dd hdn hop. 

Viec khong co hang dan lam han che so ngudi thi cong va kha nang md them cac 
guong phu de day nhanh tien do thi cong. 

Vi the, viec su dung phuong an 1 la hop ly trong nhung trudng hop: xay dung cac 
ham ngdn ma su cham trd cua no khong lien quan den viec keo dai thdi han ban giao 
tuyen dudng vao khai thac; khi xay dung cac ham dai vdi didu kien vom duqc dao vdi 
toe do khong cham hon toe do dao hang dan, trong trudng hop nay khong lam cham trd 
tien do dao hang noi chung. 

Thuc te chi ra la, vdi dien tich phan vdm khong vuqrt qua 15m 2 , thi toe do dao no vdi 


vi chong gia vdm lien hop khong kern toe do dao hang din. Vi the viec ap dung phuong 
an 1 la hoan toan hop ly khi xay dung cac ham dudng sat tuyen don. Phuong an nay co 
cac uu diem sau: Tien hanh cong tac dao vdi su pha hoai dia tang xung quanh la it nhat, 
trong dieu kien ap lire dia tang khong dang ke; giam bdt chi phi gd den toi thidu va do 
do giam so luqng phuong tien van chuyen cung cap vat lieu; giam luqng dao vuqt den toi 
thieu, tdc la giam luqng dat da thai ra va tuong ung la giam luqng betong de lap day 
phan dao vuqt; loai trir duqc viec phai dung gia vdm rieng, tang khoang khong tu do 
trong hang de thi cong cac cong tac khac. 
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Khi tang tiet dien phan vom thi toe do dao hang 
giam kha nhanh va co the viec dung phtrong an 1 
la khong the chap nhan. Trong trudng hop nay phai 
chuydn sang phuong an 2 cua phuong phap nay vdi 
hang dan htrcmg d phia duoi (hinh 2.21), cho phep 
mo rong dien thi cong nhb cac guong phu. 

Voi phuong an nay van giu nguyen dope cac iru 
didm cua phuong an 1 nhung cong tac dao co dat 
hon do viec dao them hang dan duoi va lam xau di 
dieu kien thong gio cho phan vom dao qua cac loi 
thong dung tu hang dan duoi, dong thdi cung lain phuc tap cho cong tac thoat nude va 
giao thong. 

Khi bo tri hang dan b muc nen cua lap lat ba lat thi giua tran hang va nen cua dao md 
rong phan vom can giu dupe mot lop dat da khong bi pha hoai du dam bao cho viec dao 
md rong phan vom mot each thuan lpi. 

6. Phuong phap dao hang co chong trude vach hang 

a) Thuc chat va pham vi ap dung cua phitang phap 

Trong thuc te xay dung hrim nhung nam gan day nguoi ta dung nhung man chan bang 
ong vdi tu each la vi chong tarn, theo chu vi cua nhung ham se xay dung. Cac ong thep, 
betong cot thep hay phibroximang, dubng kinh tU 85 den 2500 va dai den 30 - 40 met va 
Ion hon dupe ep vao trong dat hoac luon day vao 16 klioan trude theo timg khau dai 2 5 

met, noi vdi nhau bang han, vong khoa hoac dai v.v... Trong qua trinh day ong nguoi ta 
lay dat d trong o'ng ra con sau khi day, khong gian trong d trong ong dupe do betong hoac 
lap day bang betong lap ghep. Nhu vay, mot man chan phang hoac dang vom dupe tao nen 
d tren noc, doi khi ca 0 ben vach cua ham, duoi su bao ve cua chung nguoi ta dao dat d 
trong phan loi cua hang va xay dung ket cau chiu luc cua ham (hinh 2.22). Man chan ong 
khong chi lam vi chong tarn, ma co the dua vao lam mot phan cua ket cau vlnh cuu. 



Hinh 2.22: Sa do man chan bang ong tren ham se xay dung 
1. Man chin bing ong; 2. Be do; 3. Kich; 4. Ho dao; 5. Bien him 



Hinh 2.21: Phuang an dao 
co hang giao thong a giua 
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Nguoi ta da su dung phirong phap nay khi xay dung cac ham noi ga, cac ga metro, 
cac ham tren duOng dto, ham cho ngudi di bo dat nong trong cac do thi da xay dung khi 
ma sir dung phucrng phap 16 thien la rat kho khan hoac khong the dupe. Dac biet co hieu 
qua la dung phuong phap nay khi xay dung cac ham dudi cac duong pho, duong giao 
thong, dudi dat dap va dudi mong cua cac nha trong cac dat yeu, khong on dinh vdi 
chieu sau tir 3 met den 1 met ke tu mat dat. Viec sir dung phuong phap neu tren de thi 
cong khong doi hoi phai dao md mat dat d phfa tren cong trinh ngam, khong pha hoai 
dieu kien dudng pho, bien dang va lun mat dat la toi thidu. Trong nhidu trudng hop 
khong can phai ap dung dong bang nhan tao hoac gia co hoa dat. 

Dudi su bao ve cua man chan ong co thd xay dung ham "Co hinh dang va kfch thude 
tiet dien ngang la bat ky, co chidu dai den 80 - 100 mdt. Viec tang chieu dai cua man 
chan ong co thd dat dupe bang viec tao nen cac gieng trung gian, hoac tao nen ho dao de 
ep day ong, cung nhu bang viec xay dung vl chong vupt trude d trong guong cua hang. 
Co nhieu bien tudng khac nhau cua phuong phap nay, chung khac nhau d vat lieu lam 
ong (thep hoac fibroximang...), khac nhau bdi dudng kfnh ong (85 - 2500mm), bdi hinh 
dang tiet dien ngang (tron, chu nhat, hinh thang...), bdi vi trf ep diy (tir ho dao, tCr gieng, 
true tiep tu guong dao cua hang), bdi phuong phap lay dat tu long ong ra va v.v... 

b) Cong rtghe thi cong 

Tuy thuoc vao quy hoach khong gian va giai phap ket cau cua cong trinh ngam, cung 
nhu vao tfnh chat cua da't nguoi ta su dung cac cong nghe thi cong khac nhau. Khi chieu 
dai cong trinh ngam den 30 - 40 met cac ong dupe day tu mot phfa cua chudng ngai bi 
giao cat, con khi chieu dai ldn hon thi day ep tu hai phfa cua ho dao. 

Trong da so cac trudng hop cac ong dupe ep thanh mot hay hai hang doc theo true 
hSm, tuy nhien khi bo trf hdm ben canh cac mong nha hay canh cac cong trinh ngam 
khac co the doi hoi phai xay dung man chan ong theo phuong ngang. Khi do cac ong co 
thd tura len vach hao da xay dung va dua vao lam tran cua ket cau. 

Khi ep ong trong cac dat on dinh chung dupe bo trf vdi cac khe hd 15 ^ 50cm, sau do 
dupe chen day bang vua xi mang hoac hdn hop betong (hinh 2.23a). Khi day cac ong 
thep trong cac dat khong on dinh nguoi ta bo trf chung sat nhau va noi vdi nhau bang 
cac mong khoa nhu coc cu van thep. De lam viec do nguoi ta han vao canh ong cac thep 
goc L, thep U, cac ong dudng kinh nho cung vdi cac ranh doc v.v... (hinh 2.23b). Trong 
trudng hop nay do chinh xac dupe nang cao va viec kiem tra khi ep ong trd nen don 
gian, bdi vi, cac thiet bi khoa giup dinh vi va dinh hudng cho cac ong ep. Ngoai ra, trong 
nhieu trudng hop, khong can phai nhoi day vua xi mang vao cac khe hd giua cac ong. 
Doi khi vi muc dich tiet kiem, nguoi ta thay ong thep bang cac ong fibroximang, dudng 
kinh trong 1 -*• 1,2m dai 4 5 met, co vach day 55 60mm. Cac khau dau tien co trang 

bi cau kien cat dat, con trong phan dudi co trang bi vong do dd kich thuy luc tua vao do. 
Cac khau ong fibroximang rieng re dupe noi vdi nhau bang cac vong dai. 
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Hinh 2.23: Sc? do glicp ong vd tren luffing ageing (a, b) 

1. Ham; 2. Gic ong; 3. Lap day betong; 4. Thiet bi khoa 

De ep day ong ngudi ta sir dung thiet bi kich dang tram co dinh hoac di dong, di 
chuyen tren ray, dat d trong ho dao. Theo mire do ep day ong ngudi ta lay dat tir trong 
long ong ra, tuy nhien phuang phap dao va tach dat ra phu thuoc chii yeu vao dudng 
kinh ong va tinh chat ciia dat. Khi ep ong dudng kinh Ion (lan han 1,2 den 1,5 met) co 
the dao, tach dat va da mo coi mot each thii cong, tuy nhien phuang phap nay la rat kho 
khan, nang suat thap. Trong da so trudng hap dat duac dao ra nhd mot thiet bi khoan cat 
va tach ra nhd true xoitn hoac gau xuc kieu xodn hoac gau xuc kieu xich keo dai theo, 
cung vdi ong. Ngirdi ta da che tao ra ca mot to hop chuyen dung de ep ong, dao va tach 
dat ra dat tren mot san di dong. 0 Lien Xo cu ngirdi ta sir dung thiet bi GPU-600, gom 
mot khung dinh huang, cac tarn goi dd, cac got dd di chuydn duoc, cac klch thuy lire de 
thi cong cong tac nay. Thiet bi nay dung de ep cac ong thep dirdng kinh 100 - 630mm 
tren chidu dai den 80 met vdi toe do 24 met trong mot ca lam viec. 

Trong qua trinh ep ong vi tri ciia ong diroc hieu chinh theo tia laze bang each dao dat 
doi xirng d dau ong. Trong cac dat chat, khi ma ep ong co nhirng kho khan nhat dinh thi 
ngirdi ta day ong theo Id khoan trirdc. De khoan cac 16 ndm ngang ngudi ta dung cac 
may khoan xoay co khuon kho gon nhe kieu UGB-2, UGB-4, GB-1421 v.v... (hinh 
2.24a). Khe hd vong giufa ong va vach Id khoan duac lap day bang vua xi mang. Sau khi 
ep ong hoac daiy ong theo lo khoan, trong long ong ngudi ta bo tri khung cot thep roi 
tien hanh do betong. Doi khi ngudi ta dua vao trong ong cac dam betong cot thep lap 
ghep, noi tir cac khau rieng re bang each han cac chi tiet dat san. 

Viec dao nhan dat dudi su bao ve ciia man ong duac tien hanh tren toan tiet dien hay 
theo timg bo phan (phan manh) vdi bude dao 5 - 10m co sir dung cac may dao kieu 
hanh tinh hay dang gau (hinh 2.24b). De chuyen chd dat ra ngoai ngudi ta dung goong, 
dto tir dd (ben) hoac bang tai. Sau khi dao, trong pham vi mot bude dao ngudi ta chong 
dd tarn bang cac khung chong thep, sau do xay dung vo vinh ciru cua cong trinh ngam. 

Cong nghe vua khao sat tren la xem xet viec xay dung man chan ong nam ngoai 
dudng bien gidi han ciia cong trinh ngam. Trong mot so trudng hap man bao ve duac 
dua vao lam bo phan ciia vo, vira lam chuc nang chong tarn, vira lam vi chong vinh ciru. 
Khi do, ciing vdi cac ong Iron ngudi ta sir dung cac hop thep tiet dien ngang ch£r nhat 
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hoac hinh thang (hinh 2.25a). Viec ep cac hop thep chCr nhat, da dupe ap dung chio 
mot ham di bo o Matxccrva dai 110m, rong 6m noi ga Varsavxkaia va ga duPng salt 
Kolomenxkoie. Viec dao duoi duPng sat, tren mot doan dai 60 met da dupe tien hanih 
lan luert bang viec ep theo chu vi ham cac hop thep rPng, thanh mong (hinh 2.25b). Saiu 
khi ep dat chung dupe d6 betong. Hop thep dung lam cot thep va phong nuoc cho ham. 



Hinh 2.24: So do cong nghe xay dung ham ducri man chan dug 
1. Thiet bi khoan ngang; 2. HP dao; 3. Khung co't thep; 4. Betong cot thep; 5. Ong; 6. Bien harm; 

a' ~ ^ 

7. Ong cap betong; 8. Bom betong; 9. OtP cho betong; 10. May xuc; 11. Vi chong tam; 

12. Bang tai; 13. Van khuon; 14. Vo ham; 15. Thung chtfa dat; I IV Cac giai doan thi cPng 
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Hinh 2.25: So do man chong difoc dua vao ket ca'u ham 
1. Hop; 2. Ban day; 3. Betong chen; 4. L6 khoan vupt trude 

































Bang viec thay doi tiet dien va hinh dang cua hop, co th6 tao nen ham co hinh thu va 
klch thirac khac nhau. Vi nhir, de dao cac hang dang vom thi thirc hien cong nghe day 
cac hop thep co tiet dien ngang hinh thang, co be rong phia diroi 60, phia tren 80cm, cao 
30 va dai 100cm, vach day 4,5mm. 

Voi muc dich tang chieu dai man chan ong ma khong phai dung gieng trung gian 
nguai ta dua ra cong nghe tao nen man di dong true tiep tir guang dao cua hang bang 
each khoan cac 16 xien va day vao 16 cac ong thep (hinh 2.26). 




Hinh 2.26: So do xdy dung man chan ong tu t rong hang 
1. Man chan ong; 2. Khung khoan; 3. Bua khoan; 4. Vom thep da 

Man chong duac thiet lap tung doan mot co chi6u dai 10 - 15m va Ion han, chong len 
rthau 1 1,5m. Cac 16 khoan li6n nhau, hoac each nhau mot khoang, voi goc nghieng 

4 - 6 U voi true hang, bang cac thiet bi khoan xoay hoac bang cac to hap khoan chuyen 
dung chay tren ray. Cac to hap tucmg tu de khoan cac 16 khoan co duang kinh 216mm, 
sau den 80 met da duac che tao tai Lien X6 cu. Thiet bj co ket cau dang c6ng, di chuyen 
tren ray duac trang bi cac bua khoan. Trong qua trinh khoan, thi vach 16 duac chen ong, 
ong vach co the duqc dua vao man chong, hoac thay no bang cac ong due 16, de trong 
truong hop can thiet co the tien hanh xi mang hoa khoi dat bao quanh hang. 

Viec dao ham, dudi sir che cha cua man chan ong, co the bang phuang phap mo 
thong thuang, vai cac bude dao / khong den dau cua man chong ma each dau man chong 
la /, = 1 met. Trong qua trinh dao loi dat ngudi ta chong da man ong bang cac vom thep, 
sau do xay vo vTnh cuu bang betfing toan khoi hoac betong. Cong nghe nhu vay la rat 
hieu qua khi dao ham trong nhung vung dat da bi pha hoai, khong on dinh. Khi do loai 
tru khong phai dung cac phuang phap phuc tap, dat tien nhu dong bang nhan tao, hoac 
gia co hoa dat. Ca biet, phuang phap nay, da duac su dung de dao hai ham oto song song 
nhau a Nhat. Cac ham co duang kinh 10,5m, dat a do sau 5 den 14 met ke tir mat dat 
trong da bot nui lira m6m co cac thau kinh cat, cuoi soi. Man chong duac thiet lap theo 
timg dot 10 met mot, b4ng each khoan cac 16 duang kinh 216mm bang cac thiet bi 
khoan chay tren ray. M6i chu trinh xay dung man chong vuot truac, dao dat, dung vom 
chong va phun betong chiem gSn 10 ngay dem lam viec. 
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§3. XAY DUNG HAM TRONG DA CCNG 

1. Dac diem dao hang trong da ciirng 

Trong da cirng, vi cho'ng tarn thudng dupe lap dung chi theo chu vi hang, phan con lai 
la hoan toan tu do. Vi chong chu vi tao dieu kien thuan lai cho viec co gibi hoa dong ho 
cac cong tac thi cong chfnh trong xay dung ham va tang mot each dang ke tien do, giam 
dang ke thdi gian va kinh phi xay dung. Cac loai vi chong chu vi se dupe khao sat trong 
chuong 5. 

Vice dao hang trong da cung hau het la bang phuong phap khoan no min, cu moi kin 
hoan thanh mot chu ky thi cong thi guemg dao tien them dupe mot doan, goi la bubc dao. 

Sau khi no min, guong thudng bi da no ra che khuat con noc hang lo ra chua dupe 
chong do va do do co the’ co bien dang du dudi tac dung cua ung suat keo phat sinh 
trong noc hang. Su tang cua bien dang nay cang nhanh khi do cung cua dia tang cang 
nhd, do nut ne va kich thude hang cang ldn. Thai ki de 16 hang khong chong dupe xac 
dinh chinh nhd nhung yeu to nay. 

Trong cac da rat cung chdc, toan khoi hang co the de lai khong chong cho den khi 
xay vo hdm vlnh ciru. 

Trong cac da cirng thi sir on dinh cua hang dupe dam bao trong mot thdi gian kha dai. 
Vi chong tarn dupe lap dung sau khi thai da, trong thdi gian khoan cho chu ky sau bang 
cac may khoan tu hanh hay khung khoan. Do du phoi hop cong viec mot each song song 
nhu vay ma thdi gian mot chu ky dao co thd dupe rut ngdn, toe do dich chuyen cua 
guemg tang. 

Trong cac loai dia tang co do cung nho horn, viec dung vi chong tarn tien hanh sau khi 
thai da nhung trude khi khoan cho chu ky sau. 

Trong cac dia tang co do cung trung binh va yeu, cung nhu trong cac dia tang niia 
cung thi viec de noc hang lau khong chong co the gay ra bien dang, vong noc hang dang 
ke, dieu nay keo theo sir tang ap lire dia tang, vi the viec dung vi chong tarn co the phai 
tien hanh ngay sau khi thong gio va choc da om. 

Cac yeu to neu tren anh hudng dang ke den viec lua chon he thong vi chdng tarn va 
phuong phap dao hang, bdi vi thdi ky giura dao hang va dung vi chdng tarn xac dinh do 
thuan lpi trong to chdc thi cong ham. 

Khi dao hang trong da cirng thi thudng ap dung so do md rong cong tac thi cong theo 
kieu day chuyen doc theo chieu dai hang. Khi do guong dich chuyen ve phia trude tren 
toan tiet dien hay chia nhd thanh cac bo phan la tuy thuoc vao muc do on dinh va do 
edng cua dia tang. Viec do betong vo thudng dupe tien hanh sau khi da dao xong toan 
tiet dien hang. 

Pho bien hon ca khi xay dung ham trong da cirng la cac phuong phap dao loan tiet 
dien, bac thang, doi khi la hang dan giua va dao co chia cat phan vom. 
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2. Phirang phap dao toan tiet dien 

r rheo phuong phap dao toan tiet dien, guong dao dupe ma mot lan tren toan tiet dien 
ngang ham, dung vi chong tarn roi xay vo ham vTnh cuu (hlnh 2.27). Phuong phap nay 
thudng ap dung trong da on dinh. co do cung 4p - ^ doi voi nhung ham co tiet dien 
ngang < 120m 2 . 



Doi vdi phuong phap nay khong co hang dan vupt truoc, vi the khi nghien cuu dia 
chat va dia chat thuy van khong day du, de’ biet trudc cac hien tupng sut 16 cung nhu vo 
nude vao ham nguoi ta dua vao thanh phan dot pha mot 16 khoan virot truoc dudng kinh 
75 •*- 100mm den do sau 20 + 50 met. 

Trong trudng hefp nay nguoi ta tien hanli dao ham theo each tuan tir, turc la khoan va thai 
da khong dong thoi. Trong nhung khoi dia tang cung chac, toan khoi voi f kp = 15 + 20 thi 
khong can chong do. Trong cac khdi da nut nC thi dung cac loai vi chong neo ket hop voi 
liroi thep, betong phun hoac to hop neo + betong phun. Phuong phap nay cho phep tan 
dung toi da cac thiet bi thi cong co cong suat Ion, thuc hien thi cong theo tien do va toe 
do dao ham Ion (150 200m/thang doi vdi ham tiet dien nho ; 100-150m/thang doi vdi 
ham tiet dien trung binh va 80 ^ 120 m/thang doi vdi ham tiet dien ldn). 



Bien tudng cua phuong phap dao toan tiet dien la phuong an guong dao bac thang 
(hinh 2.28). Vdi phuong phap nay guong dao dupe chia lam hai phan: phan vom 1 va 
phan dudi 2 tut lai phia sau cua 1 mot chut. Dieu kien no min bac dudi thuan lpi hon doi 
chut do co hai mat thoang. Vi the he so su dung Id cao hon, chi phi thuoc no nho hon. 
Viee khoan 16 phan vom dupe tien hanh tir bac thang vdi viec sir dung cac gia btia nhe, 
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thao l^p dupe. De giam nhe dieu kien lao dong cho thp khoan, chieu dai bac lay chung 
1,5 2 bude dao. Viec no min cac 16 dirpc tien hanh cham sau mot chut so vdi cac 16 

cua bac tren de giam do nen ep da trong tiet dien phan vom. Sau no min dat da no ra 
thuong con lai mot chut 6 tren bac. De lam sach hoan toan da a tren bac co the dung 
each no min dinh hudng bang each tang them mot so 16 a phan dudi cua guong vom. 

Sau khi thong gid hang thi tien hanh khoan 16 phan vom d6ng thdi vdi thai da 
trong phan dudi cua tiet dien. Trong trudng hop phai dung cac vi chong vom thep 
hoac da giac thi chung dupe tua len bac da n&m ngoai bien thiet ke cua hang. De 
tranh phai dao bac thi vi chong vom co the treo vao cac dam ganh treo vao vom hoac 
khung chong da dung trude. 

Bac dudi duoc khoan bang cac 16 n4m ngang, cac 16 bien khoan nghieng mot chut sau 
khi da ket thuc thai da. O phan giua cua bac co the khoan cac 16 thang dung trong thdi 
gian thai da. 

Nhu vay vdi phuong phap gucfng dao bac thang cac qua trinh thi cong duoc phoi hup 
vdi nhau la nhidu nhat. Nhd do, thdi gian chu ky dupe rut ngan, toe do dao dupe tang 
len. Cac cong tac dupe tap trung tren mot doan ngdn va gidi han trong mot bieu do chu 
ky cong tac. Viec phan guong lam hai phan tranh dupe cong tac chong do mat guong 
trong cac loai da co do b6n nho hon so vdi yeu cau cua phuong phap dao toan tiet dien. 

Cac loai vi chong nhe nhu neo ket hop vdi ludi thep, neo ket hop vdi betong phun v.\... 
da lam cho phuong phap dao toan tiet dien ngay cang dupe ap dung co hieu qua va pham 
vi ap dung cua phuong phap dupe md rong. 

Theo muc do tang do nut ne cua da, vi chong neo dupe tang cudng b^ng cac ban dem, 
han cot thep giua cac ban dem rdi phun mot ldp betong day < 10cm. 

Trong nhung trudng hop cac giai phap tren 
phat huy hieu qua khong day du, ngudi ta thuong 
su dung neo vupt trude (hinh 2.29). Vdi giai phap 
nay, theo chu vi hang ngudi ta khoan cac 16 vupt 
trude vdi khoang each 25 - 30cm, chidu sau khong 
nho hon 1,3 lan bude dao, vdi goc nghieng < 10° 
ve phfa ngoai hang. Cac 16 khoan dupe nhoi day 
vua xi mang cat rdi cam ludn vao mot thanh cot 
thep dudng klnh 30mm. Sau khi no min noc hang 
se dupe bao ve bang ludi cot thep doc tua len khoi 
da nguyen cua guong. Dudi su bao ve cua ludi cot thep nay ngudi ta dat cac neo theo 
phuong ban kmh, khi can thiet thi phun them mot ldp betong. Chu ky tiep theo dupe lap 
lai. He neo nhu vay da dupe su dung trong qua trinh thi cong mot so doan ham cua thuy 
dien Hoa Binh va nhidu cong trinh khac d Viet Nam va nude ngoai. 

Trong cac loai da nut ne thudng xay ra sut Id, vdi f kp = 2-^-3 ngudi ta su dung cac 
bien tudng cua phuong phap dao toan tiet dien vdi viec su dung vi chong lien hop. Thuc 



Hinh 2.29: Vi chong neo vuat tncac 
1. Neo vupt trude; 2. Neo d noc hang; 
3. Thanh dem. L w - bude dao. 
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chat cua phuang phap nay la tirng budc tao ra a xung quanh hang trong qua trinh dao 
mot loai vi chong tarn co kha nang dua khoi da xung quanh vao cung lam viec d6 dcm 
gian hoa cau true cua vi chong. Mot trong nhung bo phan quan trong cua vi chong la 
neo. bo phan khac la betong phun. Trong mot so truang hop, dudi sir bao ve cua betong 
phun nguai ta tien hanh xi mang hoa khoi da xung quanh hang. Vi chong lien hop tir 
neo, betong phun va ximang hoa khoi da xung quanh co the tien hanh ngay tren toan bo 
hoac tirng phan cua chu vi hang tren tirng doan hiim dai 40 den 50 met. 

Phuang phap nay da ap dung de dao phan tren hiim thi cong cua thuy dien Hoa Binh, 
Thiiy dien Nurek a Tatgikstan co nhip thong thuy 11,6m cao 7,6m, dac biet la a Nurek 
hiim nam tiong da cat ket va alevrolit f k - 2 3. Vi chong lien hap duac sir dung vai trinh 

tu sau: lop betong phun dau tien duac phun true tiep len da ngay sau khi no min va thong 
gio. Tiep theo dat cac neo betong cot thep theo phuang ban kmh, dai 2,7m, buac 1,5 met. 
Lap betong phun thii hai day chimg 10cm phun a doan ham each guang 10-12 met. Khi 
co xuat hien vet nut trong betong phun, nguai ta treo len dau neo mot luai thep 
<(>6 a 200 va phun mot lan vua betong. Viec xay vo ham vlnh cuu duac tien hanh a each 
guang la 100 met. 

Trong cac da yeu loai deo, ap lire dia tang tang tir tir. Khi dao ham co tiet dien tir 40 
den 90m thi viec ap dung phuang phap dao toan tiet dien co su dung vi chong mem la 
hieu qua (phuang phap nuac Ao mai NATM). Theo phuang phap nay dau tien nguai ta 
chong hang bang vi chong co kha nang bien dang, duac chem chen chat vao vach da. 
Sau do khi ap luc va do hin cua chu vi hang da on dinh thi tien hanh xay vo binh ciru d6 
giu vi chong da dung ban dau. 


Vi chong phia ngoai thuang dung la neo 
hoac vi chong vom mem va betong phun co 
chieu day 10 - 15cm co luai thep{hinh 2.30). 
Vo ben trong thuang la betong hoac betong 
cot thep toan khoi co xet den sir cung lam 
viec cua vi chong da dung, co nghla la 
chieu day giam di vi co sir phan bo lai tai 
trong len vi chong sau khoang thofi gian 
giCra hai lan xay vi chong. 

Phuang phap nay doi hoi dan vi thi cong 
phai co kinh nghiem va phai thuang xuyen 
theo doi bien dang cua noc \ r a vach hang. 



Hinh 2.30: Dao ham tier dien Ion 
vi chong lien hap 

. Lop betong phun ben ngoai; 2. Ludi thep; 
3. Lbp betong phun trong; 4. Cac neo. 

1, II, III, IV - trinh tu dao va xay vo. 


Nhung bien dang nay co the xay ra trong vong 6 thang hoac hon the. Vo ham phia trong 


chi xay dung khi bien dang cua noc va vach hang da 6n dinh. 


Phuang phap nay cung co nhieu phuang an bien tuong, co the sir dung trong nhung 
dieu kien dia chat dac biet nhu phien set, set, da bien chat hoac argilit deo, tire la cac 
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loai da c6 ti'nh tir bien tat din, khong xuat hien 
tai trong mot phia, dd lam giy lap betong phun. 

Mot phuang an khac cua phuang phap dao 
toan tiet dien, ap dung trong cac loai da nut ne 
manh, dd sut la, co thd hien ap lire dia tang a noc 
va vach hang, ham co tiet dien < 70m , do la cong 
nghe dao him dac biet co su dung van khuon che 
chan di dong. Phuang phap nay thudng dung 
betong lot mac thap lam vi chong tam. Betong nay 
duac do nha nhung dot van khuon ngan di dong 



Hinh 2.31: Dua van kliuon 
dang khien vao guang 
a) Vi tri lam viec; b) Dua vao gUffng. 
1. L6 khoan; 2. Van khuon dang khien; 
3. Betong lot. L w - bude dao 


(hinh 2.31). Sau m6i lan no min va thai da ngudi ta keo trut^ vao sat guang mot dot van 
khuon, dai khoang 4 met dat tren de' truert. Dot van khuon thuang co cau tao la mot he 
vom lien ket v6i nhau thanh mot ket cau khong gian, mat ngoai co han thep tam lam van 
khuon, co cac cua so de’ d6 betong. 

Thuc te ap dung phuang phap nay cho thay toe dp dao ham thuang khong vupl qua 
30m/thang. Mat khac do cau tao cua dot van khuon di dong nen doi hoi dao vuot Ion va 
doi khi chat luong cua lop betong lot khong dam bao do cac khoi da nho ra. Chinh vi the 
no thuang chi su dung de thi cong nhung doan ham ngdn, vuot qua cac doan dat da bi 
pha hoai hoac cac dut giy co bP rong lPn. 

3. Phuang phap bac thang 

Phuang phap la phuang phap ph6 bien d6 xay dimg cac ham lan co chieu dai khong 
han che, nSm trong di6u kien dia chat cong trinh thuan lai (f kp > 4) vai ham co tiet dien 
lan han 100m 2 va chieu cao lan han 10m. 

DiPu khac nhau co ban cua phuang phap bac 
thang va phuang phap dao toan tiet dien la a viec 
phan chia tiet dien ngang cua hang ra lam cac 
manh r6i dao tuan tu tren toan guang. Viec phan 
chia tiet dien nhu vay phai dam bao sir on dinh 




in 


cua hang trong qua trinh thi cong va viec lam do 
se giam bdrt kho khan cho cong tac khoan dao va 
xay vo ham betong. Doi vdi phuang phap bac 
thang co ba each mo guang chinh la bac thang 
tren, bac thang ben va bac thang dudi (hinh 2.32). 


Hinh 2.32: Thu tu dao ham bang 
phuung phap bac thang 

a) Phuang phap bac thang tren; 

b) PliUc/ng phap bac thang ben; 


c) Phuang phap bac thang dudi 

Doi vai phuang phap bac thang tren co the sir dung hai so do thi cong: 

• Theo sa do 1: trong phan duai ham tien hanh dao hang din tren suot chieu dai ham, 
tiep theo, sir dung hang din nay lam mat thoang tien hanh dao phin ca ban cua ham. 

• Theo sa d6 2: Dau tien dao phan dudi hang tren suot chieu dai him. Tir phan dudi 
tien hanh khoan roi no sap phin tren. Phuang phap nay khi su dung co nhiiu nhucfc 
diem nen it dung. 
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Phuong phap b$c thang ben dirge su dung de dao bac tren cua nhung ham nhip Ion (khi 
be rong ham 20 met va Ian han) trong da dn dinh, khi ham co be rong nho hon tri so tren 
nhung da nut ne dd sut la trong qua trlnh dao. Ngudi ta thudng su dung phuong phap nay 
trong nhung trudng hap khi dao phan giua, sau do dao hai ben hang thi on dinh cua noc 
hang van dam bao. Bang each do se cho phep chong da noc hang kip thori va chac chan tren 
mot chieu dai hang Ion va cung cho phep su dung hap ly cac thiet bi khoan va xuc da. 

Phuffng phap bac thang duoi 

Trong cac dia tang co do cung trung binh va yeu, ham co tiet dien trung binh thi so 
do thi cong ham theo phuong phap bac thang dudi nhu tren hinh 2.33. Phan vom dupe 
dao vupt truac 30 - 50 met, dong vai tro hang dan, cho pnep hieu chinh cac so lieu tham 
do va khi gap dat da yeu co thd chuyen dpi phuong phap thi cong kip thori. 



Sau khi thong gio va choc om trong guang, noc hang dupe gia co bang neo hay vi 
chong tarn treo len vi chong vom hay vi chong da giac da dung trude do. 

Trong trudng hop vach hang on dinh vi chong da giac hoac vom dupe ke true tiep len 
da hoac len dam ke bang gd nam ngoai chu vi thiet ke cua hang, khi vach hang khong on 
dinh thi dam ke bang gd hoac thep [ gom nhieu khau, tuong dng vdi bude dao phia dudi 
no, sau khi nd min se dung cot giu cac khung va vom. 

Da tir guang vupt trude dupe boc vao goong hoac van chuyen doc hang bang may xuc 
co bang tai dat d guang roi do xuong dudi d gdn chd co bac. Tai do da se dupe boc len 
goong co dung tich ldn cung vdi da no ra d phia dudi. De tranh cung mot kho'i lupng da 
phai xuc boc hai lan, co the’ tir guang vupt trude da dupe chuyen ra mot san cong tac, di 
chuyen theo bac dudi, roi rot xuong goong d dudi qua phiu, bo tri trong phan da dao 
xong toan tiet dien. 

Sau khi thai da d ca hai guang, tien hanh khoan nd cho chu ki sau. Cac Id min d phan 
giua cua bac dudi co the khoan thang durng. Trong trudng hop nay co the phoi hop giua 
khoan va xuc boc. 

Viec khoan Id trong phan vom hop If han ca la khoan b^ng xe khoan, may khoan tu 
hanh hoac cac tay bua Mp tren may xuc. 

Viec do betong vo ham thudng dupe tien hanh toan bo vo mot luc, d xa khu vuc 
khoan dao vdi khoang each thuan lpi nha't cho thi cong. Vdi muc dich lam dan gian viec 
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to churc thi cong, doi khi nguoi ta dao thong hin phan vom, chong do cain than, r6i sau 
do mdi tien hanh dao bac dtrdi va do betong vo ham. 

Voi nhung loai vi chong dupe ldp dung lam hai qua trinh, thi phhn ke goi cua vi 
chong ben tren se bi hang khi no min bac dirdi. Viec giu - vi chong vom khoi bi sap co the 
thuc hien bang viec sur dung cac dam ganh 1 treo vao cac vi chong da dtroc ke giu bang 
cac quang treo (hinh 2.34). Theo tien trinh dich chuyein cua guong, dam treo cung dupe 
dich chuyein vd phia truoc xuyen qua bac no min. 



Hinh 2.34: Treo vi chong bang cac dam klwa 
1. Dam khoa; 2. Guong khi dao bac thang; 3. Dam ke; 4. Quang treo khoa 


Thuan loi hon ca la dung cac dan thep lap tir cac khoang co chieu dai bang budc cua 
vom thep, noi vdi nhau bang bulong va bat len cac suon la khung chong. Cac vi chong 
da dung trong cac tiet dien da dao toan bp dong vai tro goi tua cua dan ganh, con vom 
ke thi la nhirng vom ndm ngoai pham vi vung no min. Theo mire dp di chuyen cua guong 
bac duoi, cac khoang dan o phia sau dupe thao ra, roi lap len phla truoc (hinh 2.35). 
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Hinh 2.35: Gii7 vi chong bang dan lap ghep 
1. Dan lap ghep; 2. Dam ke 











Uu didm cua phuang phap bac thang dudi la tiet kiem dupe thuoc no so vdi phuong 
phap dao toan tiet dien va co the ap dung dupe trong dia tang yeu. Trong nhung trudng 
hpp dac biet kho khan, ngudi ta ap dung hang dan ben ngan vupt trude guong dao phan 
vom. trong do trude khi dao guong phan vom ngudi ta tien hanh dat cac dam ke cho vi 
chong vom. 

Nhupc diem cua phuong phap la td chuc thi cong phuc tap do viec dao ddng thdi hai 
guong, cong tac no min phai tien hanh dong thdi de rut ngan thdi gian nap min va thong 
gio. Ngoai ra con nhung kho khan phu do phai chong do lai sau khi no min bac dudi, 
dam bao van chuyen da tu guong \upt trude den cbo xuc da cudi cung va giu gin, bao ve 
vi chong bac tren. 

Trong trudng hpp, neu nhu de noc hang vdi vi chong lam cho den khi xay vo la mao 
hiem thi hpp ly hon ca la xay vo ham lam hai bude, tuc la ap dung dang don gian cua 
phuong phap vom trude tudng sau (hinh 2.36). 



Ilinh 2.36: PhiMng phap do belong vo co phan doom 
1. Neo; 2. Vach chia; 3. Dam cniu treo; 4. Mororay; 5. Vi cho'ng vom; 6. Thep U 


Sau khi dao chong toan tiet dien vom thi tien hanh do betong pham vom, chan vom 
co md rong them ra ngoai bien thiet ke cua vo. Viec dao phan dudi cung tren toan tiet 
dien khi vom betong da dat cudng do thiet ke; tudng cua phan md rong dudi dupe do 
betong d khoang each tdi guong 12 - 15 met. Su dn dinh cua tudng dupe dam bao bang 
cac van chen. giu bang neo 1 va nep thep chu U-6. 

Viec cap betong cho phan tren bang cac goong lat nhd xe con kieu cau con meo chay 
tren mono ray 4 treo vao vom betong nhd cac chi tiet chon san. 

Khi thi cong cac ham tiet dien Idn trong dia tang cung chac, viec su dung phuong 
phap bac thang dudi chu yeu la do yeu cau hpp ly hoa cong nghe chu khong phai doi hoi 
cua cac dieu kien dia chat cong trinh. Dau tien ngudi ta dao phan tren cua tiet dien 
(nhu phuong phap dao toan tiet dien). Sau do do belong phan vom d khoang each 
250 ^ 300 met ke tu guong. Khi chieu dai ham nho hon 300 met, co the dao va chong do 
tarn phan tren toan chieu dai ham roi mdi xay vo vlnh cuu (betong). Sau khi do betong 
vdm mdi tien hanh dao bac dudi. Cuoi cung (sau khi dd betong vo) mdi thi cong phln 
day ham. Khi chieu cao ham cao chung 10 met, neu co thiet bi do betong ca vdm thi 
viec xay dung vo hSm co the tien hanh mot bude, sau khi da dao xong phan dudi. 


51 


Chieu cao hop ly nhat cua bac duoi la 8 - 10 met. Tuy nhien cung nen xem xet den 
quy tac an toan khi thi cong ngam. Theo quy tac nay thi chieu cao dong da no ra khong 
dupe cao hon can cua may xuc (neu nhu dung may xuc loai g&u). Goc nghieng cua bac 
thuPng lay trong khoang 75 - 80". Neu chieu cao bac diroi cua ham ldn hon 10 met thi 
phai chia thanh nhieu bac. Sau khi dao mPi bac phai gia co hai ben vach tren suot chiCu 
dai ham. Chieu cao cua bac phu thuoc vao dp on dinh cua vach hang, cung co nghTa la 
phu thuoc vao cac dieu kien dia chat cong trinh va phu thuoc vao he thong cac hang phu 
(de van chuyen thai da, cap vat lieu cho thi cong, hoac mo cac guong phu). 

Trong cac loai da nut ne hoac khi sir dung cac hang phu de vao ham chinh, chieu cao 
bac nen han che o khoang 5 - 7 met. 

Phuong phap bac thang duoi tao kha nang gia c6 nhanh phan noc hang, co the chuyCn 
nhanh sang phuong phap khac khi chuyen vao doan co dia tang yeu va cung cho kha 
nang sir dung cac thiet bi thi cong co nang suat cao, tien dp thi cong 1dm 
(120 - 150m/thang cho phan tren, 250m/thang cho cac bac duoi), giam gia thanh cong 
tac khoan mot each dang ke, nhat la o cac bac duoi, khi sir dung cac 16 khoan nghieng. 

Tuy nhien, phuong phap bac thang duoi cung lam tang thoi han thi cong toan ham so 
vdi phuong phap dao toan tiet dien. Neu nhu ky hieu toe dp dao bac duoi va do betong 
tuong la Vj, toe dp dao bac tren va do betong vom la V 2 thi toe dp xay dung toan ham 
se la: 


V = 


VjV. 

v 1 + v 2 


( 1 . 1 ) 


Theo cong thuc nay de dang nhan thay rang neu toe dp dao bac tren la lOOm/thang, 
bac duPi la 150m/thang thi toe dp dao toan ham khong vupt qua 60m/thang, noi each 
khac la chi bang 60% toe dp dao bac tren. 


4. Phuong phap hang dan giiira 

Trong thuc te, xay dung ham trong da cirng khong can chong do tarn truPc khi xay vo 
thi phuong phap hang dan giua cung thuong dupe ap dung. 


60-100 



Trong truong hop don gian (hinh 2.37), o phan giua hang tien hanh dao mot hang dan 
hinh chiJ nhat hay dang vom, kich thuoc cua hang dan dupe quyet dinh sao cho tu no co 


52 



th6 khoan cac 16 theo phuang ban kinh den chu vi thiet ke cua hang. Cac 16 dupe khoan 
vuong goc voi true ham, va khoan blng may khoan dang cot do, dat trong hang dan. 

Viec no min dupe tien hanh theo tirng lat mot, chieu day 60 - 100cm, dam bao mo 
rong tie't dien va tiet kiem thuoc no do co hai mat thoang. De tranh bi lap hang do da 
no ra tien hanh no guong theo dang bac thang. Viec thai mot khoi lupng Ion da no ra 
thuong bang may xuc loai glu, chuy6n ra ngoai bang cac goong dung tich 16n hoac 
oto tu do. 

Do khong the thi cong song song cong tac thai da tir hang dan va khoan cac 16 theo 
phuong ban kfnh ma viec khoan chi dupe bat dlu sau khi da due thong hai guong ngupc 
chieu nhau cua hang din, nen cang keo dai viec dao mo rong thi thoi han xay dung him 
tang len. Nhupc diem nay co the dupe khlc phuc bang viec dao mot hang phu song song 
voi true ham voi tiet dien be (khoang 6m 2 ) (xem hinh 2.38). 



Hang phu noi v6i hang dan giua bang cac ngach thong each nhau 100 - 200 met dam 
bao co dudng thoat da tir guong dao ra, de bo tri ong thong gio va thoat nuoc v.v... 

Ngoai ra hang din phu co the dao voi toe do Ion hon hang din giua de co phln vupt 
truoc. Trong truong hop nay, tren co so hang phu co the mo qua hang ngang cac guong 
thi cong do rut ngln thoi gran thong him. 

Viec co hang din phu se lam dlt them, nhung dam bao thi cong thuan lpi hon, rut 
ngln dupe thoi gian xay dung ham. Phuong an co hang phu la hop ly khi thi cong cac 
ham dai va sau nay hang phu dupe su dung de thong gio cho ham chinh theo so do thong 
gio ban ngang. 

Phuong phap hang din giua cho phep co gioi hoa d6ng bo viec thi cong ham va dam 
bao toe do dao him 16n nhung dupe ap dung han che trong dia ting khong doi hoi phai 
chong do tarn. 

Viec su dung rong rai vi chong neo trong xay dung him da cho phep mo rong pham 
vi ap dung cua phuong phap hang din giua. 

Trong truong hop cln thiet, dia tang 6 noc hang co the dupe gia co bang neo, truoc 
khi mo rong ra toan tiet dien. So do nay da dupe ap dung khi xay dung him trong dia 
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tang nut ne manh (o Phap). Tir hang dan giua (hlnh 2.39) da khoan cac 16 theo phirang 
ban kinh, sao cho day 16 vupt ra ngoai bien hang thiet ke 2 met (chieu dai neo tinh toan) 
each nhau 1 met. Trong phan 16 nam ngoai bien hang thiet ke tien hanh dat neo la thanh 
thep 1. duong kinh 12mm, dau trong co tien ren dP sau nay van oc co ban dem dP ep luoi 
thep 2. Dau trong cua neo xuyen qua mot nut cao su 3 va phan ngoai co thanh thep dupe 
ep vua xi mang set voi ap lire 15 at, khi do ngoai viec dam bao su lien ket mot each tin 
cay thanh thep voi vach 16 ma con xi mang hoa ca khoi da bao quanh hang, bien chiing 
tu nut ne thanh toan khoi. 



Hinh 2.39: Phtfcmg cm co dung neo 

Sau khi vua xi mang trong phan neo dat cuong do thiet ke, thi phan 16 nam trong 
pham vi tiet dien hang dupe nap min (nap min 4 va nut min 5). Viec no min theo tung lat 
va tren mot doan dai den 15 met cho mot lan no. 

Viec co a trong noc hang cac cot thep va vom da da xi mang hoa cho phep tien hanh 
dao mo rong ra toan tiet dien ma khong can chong do tarn, giam lupng dao vupt den t6i 
thieu. DP dam bao an toan cho thi cong nguoi ta treo luoi thep len cac dau neo va han 
cac cot thep tang cuPng. 

Viec ap dung phuong an nay cua phuong phap hang dSn giua da nang cao toe do dao 
ham len 6 met ngay, an toan tuyet doi va giam luemg da no ra cung nhu chi phi betong. 

Dac biet cua viec ap dung thanh neo dang lupn song ngam trong vua xi mang la 
kh6ng co su cang truPc, nhu da biet la de ngan ngua bien dang du cua dia t^ng khi 
dao mo rong hang. Trong truPng hop nay neo dupe dat truPc khi dao hang, do luc 
dinh bam va ma sat kha lPn giua bP mat neo va vach 16 ma trang thai cua dia tang da 
dupe co dinh truPc khi bi pha hoai do cong tac dao. Phuong phap neu tren la kha thu 
vi va kien nghi ap dung trong cac da doi hoi phai chia tiet dien hang lam nhiPu manh 
nho de thi cong. 
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5. Phirong phap chia nho diroi vom 

Khi dao hang khong can chong tarn trong dia tang cirng chac ma trinh do co gidi hoa 
thap, phuong an dao loan tiet dien bi loai tru, thi co the ap dung phirong phap chia nho 
dudi vom (hinh 2.40). Vdi phuong phap nay, tir hang dan dudi 1 tien hanh dao md rong 
phan giua hang mot den hai lan (cac phan 2, 3). Sau do tien hanh dao md rong sang hai 
ben 4 va md rong phan tudng 5. Cac phan md rong trong phan vom duoc no min vdi hai 
mat thoang, con md rong phan tudng co den 3 mat thoang, do do tiet kiem dang ke 
thuoc nd so vdi dao toan tiet dien (thudng 30 + 40%). 


Mat cat diroi vom 



Dat da nd ra tu cac mat cat dudi vom nam lai tren san cong tac, duoc lap dung trong 
hang dan dudi. Viec thai da vao goong d phia dudi thuc hien qua cac Id phlu va mang 
rot (vi the phuong pliap nay con dupe goi la phuong phap gian gia phlu). 

Uu diem cua phuong phap la ngoai viec tiet kiem thuoc no nhir da neu tren, thi edng 
tac khoan, thai da cung het sue thuan lpi. 

Khi gap cac dia tang yen hon thi phan vom \4n dupe chong do bdng cac loai vi chong 
quen thude. Ve nguyen tac phuong phap nay ap dung cho cac loai dia tang nhu vay la 
khong hop If. Tuy nhien khi ham cat qua mot doan ngan yeu, co ap luc dia tang thi 
phuong phap van co the ap dung co hicu qua. 

§4. CAC PHUONG PHAP DAC BIKT HE THI CONG HAM 

Khi xay dung cac cong trinh ngam trong nhung dieu kien dia chat cong trinh dac biet 
phurc tap doi hoi phai sir dung cac phuong phap dac biet khac nhau nhu gia co' nhan tao 
khoi dat da d nhung doan nay. 

Nhung phuong phap gia co nen nhan tao nhu ximang hoa, set hoa, silicat hoa hoac 
dong bang nhan tao. 

Viec chon phuong phap nay hay phuong phap khac, vat lieu nay hay vat lieu khac de 
gia co nen dat da phu thuoc \ao thanh phan khoang vat cua dat da, cac tinh chat co ly, 
mire do tham, dac trung bang "he so tham" cua dat da, thanh phan hoa hoc cua nude 
dudi dat va tinh xam thuc cua chung. 

Pham vi ung dung cac phuong phap dac biet de’ gia co dat da co the tham khao bang 
2.1 dudi day. 
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Bang 2.1 


Phuang phap gia co 

Cac loai dat da 

He so tham k (cm/s) 

Ximang hoa 

Cac loai tram tfch aluvi, hat ldn, soi cuoi, da 
nut ne co do mo khe nut tir 0,1 mm va Ion hom 

o 

1 

o 

UJ 

_ 

Set hoa 

Cat hat trung, da vpi cac khe nut lPn hon 
0,05 - 1,00mm 

10' 1 - 10' 6 

Silicat va keo hoa 

Cat hat nho, sa thach r6ng, da nurt ne 

10' 4 - 10' 6 

Dong bang nhan tao 

Dat yeu bao hoa nuPc (trir dat bi casto manh) 

< 5.10’ 1 


1. Phirong phap ximang hoa de gia co dat da 


Day la phircmg phap gia co mot phan cua khoi dia tang mong muon bang each ep vira 
ximang hoac ximang cat qua cac 16 khoan vao dia tang. Viec khoan 16 thuong sau 
30 - 40m va hoi xoe ra mot chut theo huemg cua tuyen ham. 

Viec ximang hoa thuc hien doi vdi tat ca cac 16 khoan se tao nen mot khoi da chat, do 
bSn va tinh chong tham cao hon so voi khoi da khong dupe gia co. Viec tfnh toan cac 
thong so hinh hoc cua cong tac ximang hoa de gia co truoc khoi da trude guong nhu 
mong muon chi la tuong doi, boi vi viec tham nhap vua ximang tir 16 khoan vao sau 
trong khoi dia tang voi nhirng khoang khac nhau phu thuoc vao tri so mo, huong va cac 
dac trung cua khe nut, phu thuoc vao thanh phan, do dam dac cua vua va ap luc ep va 
nhieu yeu to rat kho xac dinh khac. 

Ban kinh toi uu cua phdn dat da dupe gia co trong khoi da nut ne tfnh theo cong thuc 
sau, xuat phat tir gia thanh cong tac phut la thap nhat: 



m 


( 2 . 2 ) 


trong do: 

e| - gia thanh khoan 1m 16, d/m; 

e 2 - gia thanh che tao va ep lm vua phut, d/m ; 

m t - he so nurt ne (doi v6i argilit, alevrolit, cat ket va cac da yeu nul ne khac 
m t = 0,001 - 0,003. Doi vdi granit, pooefiarit, da voi va dolomit trong viing 
pha hoai kien tao m t = 0,01 + 0,03); 
c - chieu day viing gia co, m. 

Do phufc tap cua bai toan giai tfch, nen chieu day C cua viing gia co xac dinh bang 
thuc nghiem. So bo C co the xac dinh theo cong thurc: 


C = k.b 

trong do: 

b - b£ rong hang ngam, m; 


(2.3) 
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k - he so ty le, xac dinh phu thuoc vao dac trimg cua dia tang; doi vdi dat co he so do 
cung f k = 5 10 gia tri cua k = 0,27 + 0,1; trong dat yeu co f k = 2 ^ 3 thl k = 0,4 + 0,3. 

Theo gia tri cua R 0 nhan dupe ngudi ta xac djnh khoang each toi un giua cac 16 khoan 
theo chieu dai cuoi cung la (hinh 2.41): 

a o = V 4R o-C 2 ,m (2.4) 



Hinh 2.41: Sa do (ink de xac dink cac thong so Id khoan phut 
1. Hang; 2. Tirdng betong; 3. Cac 16 khoan; 4. Viing dat dupe gia co. 


Tri so sai lech cua cac 16 khoan phut phu thuoc vao chiSu sSu cua chung va phuong 
tien khoan cung nhu trinh do chuyen mon cua thp khoan. Doi vdi 16 khoan dai 30 - 50m 
thl do sai lech la 0,3 - lm. 

So lupng 16 khoan phut N 0 d gucmg ham tiet dien tron la: 



trong do: D - dudng kinh hang ham, m. 

De thi cong cong tac khoan phut trong cac hang nghm co th6 sir dung to hop thiet bi 
KTF - 1 cua Nga hoac cac t6 hop tuong tir bao gdm thiet bi khoan, cac cot thep tang 
cudng, bom phut vua ximang, bo tron viia, cac thiet bi cap nude va ximang. 

Cong tac gia co trude khoi da nut ne tir trong hang ngam thudng bao gdm cac dang 
cong tac sau: xay dung tudng phan ap bang betong co dat sSn cac thiet bi dinh vi. Con 
trong trudng hop co loi da on dinh hoac loi gia co nhan tao thl khoan cac 16 khoan va dat 
thiet bi dinh vi d trong cac loi nay; khoan cac 16 khoan phut qua thiet bj djnh vi; rua 16 
khoan phut; thir nude va chuain bi khoi da se gia co (ep nude de xac djnh he so tham va 
lam sach khe nut); khoan cac 16 kiem tra va xac dinh lupng tieu hao nude don vi 
con lai. 


De ximang hoa co thd dung ximang pooclang, ximang pooclang xi va ximang set hoac 
ximang tarn hop... Viec chon loai ximang chu yeu phu thuoc vao cac dieu kien thach 
hoc cua moi trudng, tmh xam thuc cua nude, y nghia, yeu cSu cua cong tac ximang hoa. 
Tren hinh 2.42 la mot vi du ve cong tac xi mang hoa quanh ham. 
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30m 



Hinh 2.42: Trinli ttfcdng tac ximdng hoa troiig ham 
I, II, III - Cac vung phut; 1. Vo him betong; 2. Vach betong dguong; 3. L6 khoan phut 


2. Cong tac set hoa 

Set hoa la phuong phap de chring tham cho hang nglm khi ltru lupng tham khong ldn 
llm trong dia tang nurt ne vdi do tham (0,1 - 100)//phut. Tuy thuoc vao do tham cua dia 
tang khi set hoa ngudi ta dung vua set, vua set silicat hoac vua set ximang. 

De che tao vua set co the co the dung dat set hoac a set. Mat do vua co the tir 
1,2 - 1,45 g/cm' vdi do loang tu 18 den 26cm. De ep nude ra khoi vua va rut ngln qua 
trinh ling ket cua cac hat set ngudi ta tang ap luc ep den 3MPa. Cac vua set silicat che 
tao tren co so cac bentomt khuech tan nhanh va cac loai set pho bien d cac dia phuong. 

Cac vua set ximang so vdi vua ximang thi kinh te hon 6n dinh hon dac trung bang do 
sut nho hon. Ham lupng set trong vua set ximang co the dao dong tit 50 den 150% khoi 
lupng ximang. De set hoa da ngudi ta dung cac thiet bi giong nhu ximang hoa. 


3. Cong tac silicat hoa 

Cong tac silicat hoa la mot phuong phap gia co hoa hoc cac loai dia tang cat soi hoac 
cat do su phan ung hoa hoc tuong hd giua thuy tinh long va clorua canxi ep lan lupt vao 
trong Id rdng cua dia tang. Viec silicat hoa rat co hieu qua vdi dia tang cat hat trung va 
cat hat nho co he so tham 2,5 - 80m/ngay dem. Doi vdi cac loai dat set viec silicat it 
hieu qua. Khong ap dung silicat hoa trong nhung dat dong bang vlnh cuu va cac loai dat 
gia co kem on dinh trong di6u kien dong bang. Do b6n cua dat gia co blng silicat hoa co 
the dat 3-4 MPa doi vdi cat min, 2 MPa doi vdi cat trung va 1 MPa vdi cat tho (hat 
ldn). Cudng do cua dat gia co tang kha nhanh. Dat co the dat 50% cudng do thiet ke sau 
2 gid, phan con lai la trong vong 15-20 ngay. Cac thiet bi de silicat hoa bao gom kim 
phut va cac thiet bi de dong, cac ong va bom de ep vtra. 

Qua trinh cong nghe co ban cua viec silicat hoa la ha kim phut den do sau thiet ke, ep 
vua va rut kim phut. Kim phut dupe che tao tu nhung ong thep vach day during kmh tu 
19 den 42mm lap tu cac doan ring co khoan Id va cac doan ring khong khoan Iri noi vdi 
nhau. Phan co khoan lri thuring d curii kim phut. 

Tren hinh 2.43 la mot loai kim phut, no la loai ring co vach day, co khoan cac 16 phut 1 
during kfnh 3mm (tinh toan sao cho co 60 - 80 lri tren lm ring) co dau nhon 2 va dau 
nrii 3. Viec dong kim phut vao trong dat co th6 dung bua loai nang, kfch thuy luc hoac 
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cac thiet bi dong dung dien khac vdi toe do 5 - 10 va 20 m/h. Viec dung cac thiet b| rung 
khac de ha kim phut cung rat hieu qua. Viec ep vua co the dung bom thuy lire hoac bom 
bun. 


i -1 



Giao sir B.A. Rzanhixun kien nghi cong thde de! xac dinh so bo ban kinh viing gia co 
trong dia tang dong nhat co the ap dung silicat hoa nhu sau: 

R = 0,25^ (2-6) 

trong do: - he so tham cua dia tang, m/ngay dem. 

De! gia co co hieu qua hoan toan, khoang each giCra cac hang 16 phut lay bang 1,73R. 

Trong dat cat chieu sau ha kim co the dat 10 - 12m con trong cuoi soi chi 3,5m. 
Trong nhung nam gan day nguoi ta con ap dung co hieu qua viec silicat mot loai vua, 
silicat dien tham va silicat khi. 

Khi silicat mot loai vua nguoi ta dua viio trong dat mot loai vua tao keo tir hai hay ba loai 
hoa chat thanh phan. Mat do vira gan nhu mat do ciia nude. Nhd tinh chat nay ciia vua ma co 
the phut vao nen cat min co lie so tham k = 0,5 + 5m/ng;iy dem d6 gia co chung. Silicat mot 
loai vua co the tao nen dat khong tham nude va do ben dat 0,2 - 0,3 MPa. Khi dung vua tir 
silicat natri, va axit hydro silic (H ? SiF 6 ) co the dat dupe dat co do ben cao (2 - 4MPa). 

Silicat dien tham dung de gia co cac loai cat bui qua am hoac cac loai bun co he so 
tham nhd hon 0,2 m/ngay dem. Phuong phap nay dua tren viec sir dung hai dien cue ho 
ti p qua trinh phut de tang cirdng qua trinh dich chuyen ciia vua phut. Dat sau khi phut se 
khong bi pha hoai do nude va co do b6n dat 0,5 - 0,8 MPa. 

Silicat khi: phucfng phap nay ap dung co hieu qua trong dat cat co he so th&m tir 0,5 
den 20 m/ngay dem. Phuong phap dua vao viec sir dung khi cacbonic lam chat khuyet 
tan thuy tinh long, cho phep gia co dat de co do ben dal tdi 2 - 2,5MPa va giam do tham 
di hang tram lan. 

4. Phuong phap dong bang nhan tao 

Dua tren dac die!m ciia cac loai dat bao hoa nude khi lam dong bang se co do ben va 
tinh chong tham cao. Trong qua trinh dong bang nude n:im trong cac khe nut va 16 rdng 
se lien ket cac hat cua cac loai dat khac nhau lai. 
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Cac loai dat chua nirac tur 30 den 40% se co do b6n Ian nhat khi dugc dong bang. 
Khoi dat dong bang se bao ve hang ngam khong bi nude chay vao khi dao cac doan ham 
nlm trong nhung di£u kien dia chat cong trinh va dia chat thuy van phuc tap. 

Viec dong bang khoi dlt tao dugc la do qua trinh trao doi nhiet khi cho cac chat lam 
lanh qua cac ong dat sin trong khoi dia tang can dong bang. 

So luong 16 khoan d6 dong bang trong do co dat ong lam lanh nhan tao dugc xac dinh 
bang cong thde: 


n = 


TtDj 

a 


(2.7) 


trong do: 

a - khoang each giCra cac 16 khoan theo chu vi cua khoi dia tang can dong 
bang, doi vai gieng dung a = 1,0 -M ,25m; doi vdi hang ngang a = 1,2-^ 2,0m; 

Dj - duang kinh vong dong bang xung quanh hang tinh theo true bo tri cac 16 khoan 
de dong bang, m. 

Nguai ta thuofng su dung khi adot long, amoniac long hoac cacbonic long de lam 
chat lam lanh. Chat long clorua canxi co khoi lugng rieng 1,25 6 nhiet do am tir -20° den 
25“C dugc dua vao luu thong trong ong theo chu ky la chat dan nhiet lam lanh (Raxxol). 

Theo so d6 (hinh 2.44) Raxxol lanh trong 
buong 5 cua tram lanh dugc dua theo ong din 4 
vao luoi phan bo 2 duofng kinh 150 - 200mm sau 
do den timg kim lanh 3. Sau mot chu ky nhu vay 
do lanh se dugc toa vao trong khoi dat con 
Raxxol lai tro v6 luoi thu 1 r6i ve tram. C) day lai 
xay ra qua trinh lam lanh. Sau mot chu ky chat 
lam lanh tro ve tram 5 se 6 dang hai qua ong 6 
den may nen khi 7 vao tram dieu hoa 8 a day 
chung lai tro thanh long. Nhiet toa ra se dua vao 
nuac din vao tir ong 9. Chat lam lanh long lai tro 
lai tram qua van 10. De kiem tra lien tuc va giam sat qua trinh hoat dong cita tram lanh, 
doc luoi thu va luefi phan bo nguai ta bo tri cac thiet bi do (ap ke, nhiet ke, van an toan 
va thiet bi di6u ap). 

Ngu6i ta thuang phan biet cac phuang phap lam lanh song song va tuan tu. 

Vai phuang phap song song (hinh 2.45a) tat ca cac 16 khoan dugc lam lanh d6ng thai 
cimg mot luc d6 tang tir tir kich thuac va khep dan vong lanh dong bang. 

V6i phuang phap tuan tu viec bo tri 16 khoan vln nhu phuang phap tren con viec lam 
lanh thi bit dau tir hai hay mot vai 16 khoan nlm tren mot duang kinh vai viec giam 
nhiet do dong thefi trong cac 16 khoan ben canh. 



Hinh 2.44: Sa do dong bang dat 
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Hinh 2.45: Phuang phap dong bang 
a) Phuang phap song song; b) Phuang phap tuan tu 

Sau khi giam nhiet do trong cac 16 khoan canh nhau den do khong la luc bat dau mot 
ehu ky tao bang, con cac 16 khoan da dong bang chi nhan dupe chat dan nhiet lanh vao 
tirng thdi diem de tranh lam tan bang xung quanh chung ma thoi. 

Che do nhu vay duoc goi la che do dong bang bj dong va doi hoi trung binh 30 - 50% 
lanh so voi che do dong bang lien tuc hay che do dong bang tich cue (chu dong). Qua 
trinh dong bang cac 16 khoan vdi phuorng phap tuan tu mo ta tren hinh 2.45b. Phucmg 
phap lam dong bang tu£n tu cho phep giam cong suat lanh cua tram mot each dang ke 
nhung thdi gian cua qua trinh dong bang se tang. 
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Chiring 3 

CONG TAC KHOAN NO MIN 


Da so cac cong trinh ngam dugc thiet ke va xay dung trong da cung. Viec lam toi da 
trong qua trinh dao hang dirge thuc hien chu yeu bang cong tac khoan no: khoan vao dia 
tang nhung 16 khoan duang kinh khac nhau. nap thuoc no min de pha va va dap nho dat 
da theo mong muon. Theo thong ke cho den nay viec pha da bang khoan no min chiem 
95% khoi lirgng dao dat da ngam. Dieu do chung to day la phuang phap kha hieu qua. 
dan gian trong thuc te xay dung ham. 

§1. CONG TAC KHOAN L6 VA THIET BI KHOAN 

Cong tac khoan co lien quan den mot t6 hgp cac cong doan san xuat lien quan den 
viec khoan 16 trong dia tang. Theo thuat ngu khoan: 16 min nho co duang kinh < 75mm 
khoan sau vao dat da < 5m tao dd bo tri lugng thuoc no nhat dinh, con 16 khoan 16n khi 
tao khoang trong duang kinh lan han 75mm. Vi tri khoan 16 goi la mieng 16 con phan 
day 16 ggi la guang khoan. 

Cong tac khoan la qua trinh kho khan nhat, quyet dinh gia thanh cong tac dao ham 
noi chung. Viec khoan 16 nho dugc thuc hien bang bua khoan hoac may khoan cung nhu 
khoan dien. Con khoan 16 min Ion bang cac may khoan tu hanh. 

Khi thi cong ngam tir truac den nay nguai ta dung nhieu han ca la cac bua khoan khi 
nen dang khac nhau vai ngu6n nang lugng chu yeu la khi nen dan trong ong tir tram nen 
khi. Ngay nay, xu huang dung chat long dugc nen v6i ap luc cao lam nang lugng cung 
dang phat trien va da ra dai cac bua khoan thuy luc dam bao toe do khoan kha 16n. 

Trong nhung nam gan day nguai ta cung sir dung cac may khoan xoay dung dien de 
khoan 16 min trong cac loai da co f kp < 8. 

Tlieo di6u kien ap dung va phuang phap giu bua khi khoan nguai ta phan ra lam bua 
khoan tay, khoan cot va kieu co tay bua co dan dugc. Loai khoan tay va khoan co tay 
bua chu yeu la khoan dap quay, con loai khoan cot da co the la khoan dap quay va 
khoan dap xoay. Bua khoan tay lai phan ra lam loai nhe, loai trung binh va loai nang. 
Nhung bua khoan loai nay nguai ta sir dung chii yeu de’ thi cong nhung ham tiet dien 
nho, khi thi cong cac cong tac phu (dao ranh nuac, pha da qua co v.v...). Nhu'ng khoan 
tay loai nang dung vai so lugng han che de khoan gieng, de khoan cac 16 huang tir tren 
xuong. Cac bua khoan tay trong qua trinh thi cong dugc giu b4ng thiet bi chuyen dung 
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nhir tay da khi nen, de tiep nhan phan Ion trong lupng cua bua va dam bao c6 lire ep doc 
true can thiet vao day 16 khoan. 

Bua khoan co tay do co rut dupe dung de khoan cac 16 thang dung hoac co do 
nghieng Ion (< 60°) den do sau < 4m va dupe sir dung kha rong rai khi khoan neo gia co 
noc hang. Loai bua khoan nay thudng dupe g4n tren mot to hop gon hoac mot xe mang 
khi nen de lam cho qua trinh khoan don gian hon. 

May khoan dang cot dung de: khoan 16 chi khi co thiet bi do chuyen dung vi trong 
lupng bua rat Ion (den 150kg) va lire nen doc true cao, dat toi 12 kN. Loai bua khoan 
nay la cong cu chu yeu de khoan ham va nhung cong trinh ngam tiet dien Ion nhu gian 
may. cac buong ngam v.v... Dac trung chu yeu cua mot so loai bua khoan thuong dung 
do Lien X6 (cu) che tao duoc liet ke trong bang 3.1. 


Bang 3.1. 


Loai bua 

Mac may 

Dang nang 
lirong 

So Bn dap 
trong 1 phut 

Tieu hao khi nen 
(m 3 /ph) 

Trong lupng 
(kg) 

Bua khoan 

np-19 



1800-1900 

2,5 

23 

cam tay 








np - 22 



1700- 1850 

2,8 

24 


np - 25 



2300 - 2600 

3,6 

31 


BP - 30K 



1600- 1680 

3,5 

30 

Bua khoan co 

nT - 29 



2500 - 2620 

3,3 

30,1 

gia co rut 


\ Khi nen 

/ 





[ IT - 36M 



2700 - 2800 

4,5 

37 


BT - 45 



1750- 1800 

4 

43 

Bua khoan 

I IK - 65 



2500 

10 

60 

cot do 








[ IK - 75 



2000 

12 

75 


B TA - 1 

) 


2500 

10 

120 


rn -2 

Diiu ep 

3600 


120 


Bo phan truyen dong chu yeu trong cac bua khoan cot hien dai thuong la he vitme 
hoac xich voi mot dong co va hop so gon nhe don gian (khi nen hoac thuy lire). Bua 
khoan cot ciing voi bo phiin truyen dong dupe to hop voi nhau thanh mot cum goi la 
ddm khoan, la bo phan chinh cua cac may khoan trong thi cong ham hien nay. Ngay nay 
cac nuoc co cong nghe phat trie’n cac dSm khoan thuong dupe grin len mot xe mang chay 
xich hoac lop thanh cac may khoan tu hanh. So lupng dam khoan gan len xe mang co 
the’ la 2, 3, 5. Doi khi cac loai bua khoan g^n len mot xe mang cung co sir to hop can 
thiet theo yeu c£u cua cong nghe thi cong. 

O Lien Xo (cu) nguoi ta da san xuat thiet bi khoan kha tong hop (YBlll) de khoan 
ham co tiet dien khac nhau. Dam khoan dupe gan mot tay khoan de di^u khie’n, di 
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chuyen dam khoan. Moi to hop nay duoc goi la mot modun khoan. Pho bien hem ca d 
Lien Xo (cu) la may khoan dang yEIii-532 (hinh 3.1). May gom mot xe mang co dong 
ca diezen. Tren xe mang co gkn ba modun khoan va mot cum dieu khien. Tren mot 
modun khoan co 1 bua khoan dang cot va bo truyen dong di chuy6n diroc tren chidu dai 
4m. Vdi thiet bi nay co the dam bao chmh xac cac thong so khoan trong ham rong 8m 
cao 7m. Dong co diezen cua xe mang co the di chuyen voi toe do 10 km/h. 



Hinh 3.1: May khoan tu hatili kieu yEUJ-532 
(3EK - ElJ) do Lien Xo cu chetao) 

Cling vdi cac thiet bj khoan nhu da neu tren, trong xay dung hdm con sir dung cac 
dang thiet bi khoan khac nhau v6 kich thuoc, vg cong sua't, vd nang luang va phuofng 
phap di chuyen v.v... Tinh nang cua chung nhu trong bang 3.2. 


Bang 3.2 



Loai thiet bi khoan 

Cac dac tinh ky thuat 

BYP-2M 

BY3-2 

CBY-2M 

CBY-2K 

YBliI-322n 

(332/B 

YBLU-532H 

YELL1-520XI 

2EK-5/13B 

Ki'ch thude guung khoan 
tu mot vi trf, m 







+ cao 

3,9 

3,92 

5,8 

4,2 

7 

7 

+ rong 

5,5 

5,88 

6,2 

6,9 

11,3 

8,5 

So may khoan tren thiet bi 

2 

2 

2 

2 

3 

2 

Chieu sau khoan, m 

2,75 

3,3 

4 

3 

4 

4-5 

Bo phan di chuyen 

Banh ray 

Bi'ch xfch 

Banh xich 

Banh ray 

Banh hoi 

Banh hai 

Loai bua khoan 

ErA-lM 

BFA-1M 

BrA-lM 

ErA-lM 

FIK-75 

Bua khoan 





nK -75 

ErA-lM 

thuy luc 

Loai nang lucrng 

Khf nen. 

Khi nen 

Khi nen 

Khf nen 

Khi nen 



dien 






Tieu hao khi nen, m /ph 

20 

20 

35 

20 

35 



Tinh nang mot so may khoan do nuac ngoai khac san xua't nhu trong bang 3.3. 
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Bang 3.3. Xe khoan tir hanh trang bi may khoan tac dung xoay dap chay bang thuy luc cua mot so nude tien tien 


Loai xe khoan tu hanh (nude san xuat) 


ng so cua xe 
khoan 

ATH 

(1) 

PEC 

(D 

MTH 

(1) 

Rant- 

ofore 

(1) 

BW- 

32R 

(2) 

BW- 

32C 

(2) 

Mini 

matic 

-H 

(3) 

PVIZ 

R650 

H 

(3) 

M-90 

(4) 

M-290 

(4) 

96 

RMH 

(5) 

Alim 

aticH 

632 

(6) 

Alim 

aticH 

832 

(6) 

Boo- 

merH 

105 

(6) 

Boo¬ 

mer 

251 

(6) 

Boo- 

merH 

132 

(6) 

Raiil 

drill 

251 

(6) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



4 

4 


mm 

4 

- 

- 


- 


mm 

4 

3 


4 

3-3,5 






1 







SS 






<if,l PiUiM, 1 


2 

2 



2 

2 

1 

H 

2 

2 

2 

2 

1 


■ 


tich qi/dnq 

25-30 

15-30 

30-70 






6,33 

7,21 

- 

6-20 






n, m 2 









x 4,74 

x 4,69 






1 


ng each giura 
ay da khoan, 

' 

' 

‘ 


1000 

1200 

700 


' 

1050 


1000 

1000 



■ 


u caoga lip 

0 so vdi nen, 





1400 

1400 

1100 

950 


1610 



1540 

.(8) 

.0) 

1800 

. (9) 

suat d6ng 

108 



75 

85 

2 x 37 

70 

40 

30 

48 



2 x 

41 




en, kW 




_ 









33,5 





may khoan 

RPH- 

RPH- 

RPH- 


HH 

HH 

HL432, 

HL432 

HB 51 

HB 51 

HAPD- 

AD- 

AD- 

COP 

COP 

COP 

COP 

It/c, ma hieu 

200 

400 


H60 


5001 

HL438 

HL438 



3 

101 

101 

1032 

1032/ 


1038 
















COP 

HD 

HD/ 
















1038 


COP 


















1238 

ay, m 

- 

- 

- 

- 

3,62 

- 

- 


1,84 

- 


- 


Xe 

Xe 

3 

(10) 















DC4 

DC4 



ach dat, mm 

- 

- 

- 

- 

320 

- 

- 

- 

- 

- 


- 

- 

- 

- 


- 

30 di chuyin, 

- 


- 

■ 

20 

■ 

■ 

H 

- 


11 

1,6 

- 

- 

■ 

H 

■ 

unh quay 
ngoai, m 

- 


- 

- 

6,1 

- 

H 

mu 

10,0 


- 

- 

■ 

3,9 

4,8 

6,0 

■ 

































2 

3 

4 

5 

6 

7 

8 


mm 


12 

13 





18 

H 

n kinh quay 
ia trong, m 

- 

- 

- 

- 

3,65 

- 




- 


- 

- 



- 

1 

ieu dai thiet bi, 
(11) 

- 

- 


1,2 

13,12 

- 


11,9 



11,4 

H 

13 

in 

H 



8 


- 

- 


2,5 

2,2 

■ 

1,85 

1,9 

1,27 

H 

2,5 

1,75 




2,5 

1 

ieu cao thiet bi, 
(11) 

- 

- 

- 

2,7 

2,18 

- 


2,45 

1,86 

■ 

2,3 

2,25 

1,95 


2,1 

2,7 


oi lirqng tang 
p, m 

- 

- 

- 

- 

■ 

■ 

■ 


- 

- 

" 

- 

125 

- 

- 



png li/gng thiet 
tan 

- 

- 

- 

22,56 

14,7 

- 

" 

13,7 

a 




11,8 


8,7 




chu: 

1. San xuat tai Phap; 

2. San xuat tai CHLB Dire; 

3. San xua't tai Phan Lan 

4. San xuat tai Anh; 

5. Rampmaster san xuat tai Hoa Ki; 

6. San xuat tai Thuy Dien; 

7. San xua't tai Thuy SI (loai may khoan nay duoc san xuat duoi ba dang BAP 2-220, BAP2-300, BAP2-380); 

8. Tay do BUT-4; 

9. Tay do BUT-25; 

10. Chay tren duong xe co 600, 900; 

11. Kich thuoc thief bi 6 trang thai van chuy^n. 




























Bang 3.4 



Loai thiet bi khoan 

Cac dac tfnh ky thuat 

IIKP-100M 

riBY-80 

CEY-100 

(CSY-ioor) 

CEY-125 

CEY-80 

So may khoan tren thiet bi 

1 

1 

l 

1 

1 

Chieu sau khoan toi da. m 

50 

40 

25 

24 

30 

Dudng kinh 16 khoan, mm 

105 

65-80 

105 

125 

65,75 

Gdc khoan so vdi phuong 
lhang dung, do 

0-360 

0-360 

0; 15; 30 

0-30 

0-360 

Cong suat dong ca dien, kW 

3 

- 

24 

43 

- 

Tieu hao khi nen, in /ph 

7 

14 

7 

10 

14 

Trong luqng, t 

0,7 

2,8 

5.0 

8,5 

0,7 


Vdi trinh do cong nghe hien nay hang nam thiro'ng ra ddi cac the he thiet bi khoan 
hien dai han, cong suat Ion lion va plurong thuc diiu khie’n tin cay, dd dang horn. Plurang 
hirdfng chung la kich thudc thu gon han, cong suat Idn han, nang lirang va phirong thuc 
dieu khien tien bo han va hieu qua kinh te cao han cac the he trudc. 

Mot dang thiet bi khoan khac ciing duqc sir dung co hieu qua va kha phd bien de thi 
cong nhung him tiet dien ldn va chieu dai ham khong ldn lam (chung 500m) la khung 
khoan. Khung khoan la mot ket cau khong gian cung duac thiet ke phir hop vai tiet dien 
ham co trang bi hai hay ba dai bua khoan. M6i dai nay khoan mot phan tiet dien cira 
hang da dinh sin. Cac dai cua khung duac khoan dong thdi nen nang suat khoan ciia 
khung kha ldn. Viec di chuyen khung khoan d trong him co th6 bing mot dong ca gan 
tren khung khoan hoac nhd mot diu keo phu trq. Tren khung khoan co the dat ca cac 
thiet bi de khoan neo, dung vi chong tarn v.v... 

Uu diem cua khung khoan la co the trang bi cac thiet bi ca gidi khac nhau de: thuc 
hien hau het cac cong doan cua mot chu ki dao. Con nhirac diem chu yeu la cong kenh 
va thiet ke dan chiec cho tung loai him nhat dinh. 

O mot so nude da sir dung khung khoan vdi toe do dao tren lOOm/thang. So do nguyen 
tic cua khung khoan nhu tren hinh 3.2. 

Khi sir dung cac 16 min dudng kinh ldn thi cac thiet bi khoan tu hinh co kich thudc 
khong ldn duac trang bi cac bua khoan dap xoay la thiet bi chu yeu. Thiet bi nay co bo 
phan ning ha bua khoan. Bua khoan dung can ndi tu nhieu doan ngin (thudng noi ren). 
Diu can khoan co gin mui khoan. Viec xoay cin khoan duqc thuc hien bang mot dong 
ca dien con viec ep can khoan vao day 16 (guang khoan) thi dung mot ket cau chuyen 
dung chay bing khi nen hay thuy luc (thudng goi la qua dap). Dang chung cua thiet bi 
khoan loai nay nhu tren hinh 3.3. Cac dac trung co ban cua no nhu trong bang 3.4. Khi 


67 




khoan cac 16 khoan dirang kinh Ion thirdng lam sach 16 ngay trong qua trinh khoan bang 
khf nen dira vao guang khoan. 


Ill 


si3i1 


■ a.l» 


Lai 


Hinh 3.2: Khung khoan 
Cac may khoan co tay bua di chuy^n dirqc. 


It _-i 


III! 

Nil 


& 




/v 


J ,T. f. -I. J-J j- .* 


m. 
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Hinh 3.3: May khoan tu lianh CEY-100Tele ha bac ducri (Lien Xd cii sdn xuat) 
















































Can khoan de khoan cac 16 min nho la cac thanh thep tron hoac luc giac c6 mot 16 
nho 6 giura de’ dira nude vao guong khoan, lam sach 16 va chong bui. Tren can khoan co 
gar. mot mui khoan. Mui khoan duoc noi vdi can khoan bang ren tho hoac dang con de 
d6 thao lilp. Mui khoan co cac ludi khoan che tao bang thep hop kim BK-6, BK-8 hoac 
BK-15 che tao tu carbit volfram va coban luyen theo phuemg phap luyen bot. Dau kia 
cua c^n khoan duoc noi vdi biia khoan cung bang dang con hoac ren tho qua mot bo noi 
(thuong goi la chuoi can khoan). 

Khi dung cac loai khoan tay hoac khoan co gia do co rut bang khi nen, can khoan 
throng che tao thanh tirng nhom chieu dai khac nhau de khoan mot 16 khoan co chieu 
dai nhat dinh. Mot to hop nhu the thuong co mot can khoan moi dai 400 - 500mm de 
khoan dau tien. Tiep theo m6i bude thay doi thuong < 1500mm, do la cac can khoan 
chinh. Trong trudng hop nay chieu sau 16 khoan thuong khong Ion (< 3000mm). 

Cac mui khoan co ludi hop kim thuong san xuat de: khoan cac 16 co duo'ng kinh tu 36 
den 65mm. Pho bien hon ca trong thi cong ham la mui khoan dudng kinh 42mm. Goc 
mai vat cua ludi khoan thudng khac nhau, tuy thuoc vao cac dac trung co ly cua dia 
tar.g. VI du mui khoan de khoan trong da nut ne la ludi dang chu thap (+), da ft nut ne 
thi dung loai chu nhat (-) (hinh 3.4). 



II ink 3.4: Mui khcan da 
a) Dang chi( nhat ; b) Dang chu thap 


§2. VAT LI$U NO MIN 

Ngay nay nganh cong nghiep hoa chat mo da san xuS’t ra cac loai thuoc no co tfnh 
nang dap umg duoc cong tac no min trong cac dieu kien dia chat cong trinh khac nhau. 
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Khi xay dung ngam thuong sir dung cac loai thude no c6 dang h6n hop no co hoc, thanh 
phSn chu yeu la xelit amoniac. Viec didu chinh chat no thirc hien bang each dua vao loai 
hoa chat no manh thanh phSn thuoc no vdi ty le khac nhau. Thuoc no xelit amoniac dupe 
chia lam ba loai chmh: 

• Nhom I bao gom loai thuoc no ammonit c6 tinh nang nhu loai ammonit N°6 )KB do 
Lien Xo (cu) san xuat ma cong nghiep mo nude ta quen dung, cac loai thuoc no granulit, 
grammonit, aliumotol, granulotol. 

• Nhom II la loai ammonit cung N°l, ammonit cung N°3. 

• Nhom III la loai thuoc detonit M. 

Ngoai ra con nhom dac biet co chot didu chinh nd la loai trotil trong do xelit 
ammoniac d dang nhu tuong do la cac loai thuoc no akvanit, akvanal. Nhom chuyen 
dung cua cac hdn hop no co hoc la cac loai thuoc no d cac guong nguy hiem do bui hoac 
cac khi ngSm. Cac loai nay ngudi ta dua them vao thanh phan cac chat giam nhiet luong 
no min. 

Theo pham vi va dieu kien ap dung thuoc no cong nghiep dupe chia lam 6 nhom: 

• Nhom I: chi dung 16 thien. 

• Nhom II no ca 16 thien va ngam, trir cac hang nguy hiem do khi ngam va bui. 

• Nhom III la cac loai thuoc no an toan cho cac loai da co khi metal. 

• Nhom IV den nhom VI la cac loai thuoc no an toan doi vdi mo than, hang trong da 
dicp thach va nhung hang dac biet nguy hiem do khi ng^m va bui. 

Trong thi cong cac cong trinh thuy Ipi ngam chu yeu dung nhom II la cac loai thu.de 
no do Lien Xo (cu) san xuat hoac cac loai thuoc no san xuat d trong nude hoac cac nude 
khac san xuat co tinh nang tuong tir (tham khao bang 3.5). 


Bang 3.5 


Loai thuoc nd* 

Ten thuoc nd* 

Pham vi ap dung 

1 

2 

3 

Loai thude nd granulit dn 
dinh trong nude dd pha da co 
dp cung trung binh trong cac 
guong udt 

Gramonai A-8, gramonit 79/2IB, 
granulit AC-4B, AC-8B 

De nap Id khoan Ion ha 
bac dudi hdm 

Loai thuoc nd granulit 
khong dn dinh trong nude dd 
pha da co dp cung trung binh 
va da cung trong cac guong 
kho va dm 

Granulit AC-4, AC-8, igdanit, 
gramonit 79/21 

nhu tren 

Thude nd nen thanh banh 
(thoi) cho da cung kho rao 
hoac udt; 

Ammonit cung N'T 

Nap cho Id min nho khii 
dao hang ngdm 
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Bang 3.5 (tiep theo) 


1 

2 

3 

Thuoc nb dang bot bn dinh 
trong nude, cong suat lan 
dung cho da cung kho rao 
hoac ngam nude 

Detonit M 

Nhu tren 

Thuoc no dang bot bn dinh 
trong nuac, cong suat trung 
binh dung cho da co do cung 
trung binh kho rao hoac 
ngam nuac 

Aminbnit N"6 >KB; 

Nhu tren 

Thuoc no deo no nuac dung 
cho da cung kho rao hoac 
ngam nuac 

Akvanit 3J1, 16 akvanat N U 1 

Dung cho lb min nho, lb 
min lan khi dao hang 
ngam 


* Cdc ten thuoc no nay Id do Lien Xo (ai) che tao. Trong xdy dung ngam co the dung cdc 
loai thuoc no do cdc nude khde sun xudi co linli ndng luang tit. 


Tat ca cac loai thuoc no thuoc nhom II deu tao ra luang khi CO (khi doc oxyt cacbon) 
la ft nhat, co nghla la chi so Oxy cua chung kha tot (chi so ham luang oxy trong thuoc 
no co quan he den luang oxy can thiet de dot chay het cac bo phan chay trong thuoc no). 

Khi cht ham qua cac viiug dia King co tao klli ngim liguy lilcill cho cong tac no min nhu 
khi metan, hydro va cac khi chay khac thi nguai ta dung cac Icjai thuoc no nhom III va IV. 

Dac tinh cua cac loai thuoc nb phb bien nhat nhu trong bang 3.6. 

Cac chi tieu ghi trong bang dua vao quy pham san xuat cac loai thuoc no duqc xac 
dinh nhu sau: 

* Uy luc no la chi tieu xac dinh tac dung dap va do no (tinh bang mm) cua tri so nen 
ep mot hlnh tru bang chi khi no mot luang thuoc tieu chuan tri so nen ep mot hinh tru 
bang chi khi no mot luang thuoc tieu chuan a trong. 

* Kha nang sinh cong cua thuoc no la luang cong sinh cua cac san pham no, duqc do 
bang cm khoang trong tao ra trong mot hinh tru bang chi khi no mot luqng thuoc 
tieu chuan. 

* Toe do diem hod la chi tieu lan truyen song no trong khoi thuoc no xac dinh bang 
each so sanh voi mot loai thuoc chuan. 

* Cong no min la luang nhiet sinh ra (calo) khi nb 1kg thuoc no. Xac dinh bang each 
dung bom Calo ke chuven dung. 

* Mat do cua thuoc no duqc xac dinh doi vai cac banh thuoc no bang each can va xac 
dinh the tich banh thuoc bang each ngam banh thuoc vao nuoc de xac dinh luqng nuac 
tran ra. 
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Ngoai cac loai thuoc no do Lien Xo (cu) san xuat nhu trong bang tren, trong thuc te 
xay dung cong trinh ngdm b Viet Nam con sir dung mot so loai thuoc no do cong ty hoa 
chat mo san xuat theo cong nghe cua hang ICI - Uc nhu: Powergel 2521V (P2521), 
Powergel 2541V (P2541), Powegel Magnum 3151 (PM3151), Powergel Trimex 3000 
(PT3000) va Powergel Pulsar 3131 (PP3131) v.v... cac loai thuoc no nay c6 tinh nang 
tucfng tu nhu cac loai thuoc no da neu trong bang 3.6. 

Bang 3.6 


A. Cac loai thuoc no do Lien Xo cu san xuat 


Ten thuoc 

Cac dac tinh cua thuoc no 

Uy lire no 
(mm) 

Kha nang 
sinh cong 
(cm 3 ) 

Toe do no 
(km/s) 

Cong n 6 
(kCal/kg) 

Mat do (g.cm ) 

Gram on it 79/21 

20-25 

360-370 

3,2-4,0 

850 

1 , 1 - 1 ,3 

Cac loai granulit 






AC- 8 B 

22-28 

410-430 

3,0-3,6 

955 

1,1-1,25 

AC-4B 

22-26 

390-410 

2,6-3,5 

870 

1,05-1,20 

Ammonit cung N"1 






dang nen 

22 

450-460 

4,8-5,3 

1055 

1,4-1,58 

Ammonit 6 >KB 

14 

365 

3,6-4 ,8 

850 

1 , 0 - 1,2 

Detonit M 

18 

450 

4,2-4,8 

1030 

1 , 0 - 1,2 

Akvalit-N"16 

20 

310 

4,8-5,4 

1070 

1,45-1,50 


B. Mot so loai thuoc hien dung trong xay dung ngrim do Viet Nam san xuat 



Cac dac tinh cua thuoc n 6 

Ten thuoc 

Uy lire nd 
(mm) 

Kha nang 
sinh cong 
(cm 3 ) 

Toe do nd 
(km/s) 

Cong nd 
(kCal/kg) 

Mat do 
(g.cm') 

Noi san 

xuat 

Amonit AD-1 

13-15 

350-360 

3,6-3,9 


0,95-1,1 

Z |21 va Z, 13 
noisan 
xuat Z m 

TNT-AD 

16-17 

310-330 

5,8 


1,1 


Thuoc nd an toan 
AH-1 

10 

250-260 

- 


0,95-1,1 

Cong ty 
hoa chat mo 


Phuong tien no min la cac thie't bi de gay no hoan toan khoi thuoc n6 mong muon. 
De no min ngudi ta dung kip min va cac loai day dan lira (phuong tien dot min). 
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Ngay nay ngudi ta con dung 
dung cu khoi dong nd khdng 
dung dien cua ICI vdi 
phuang tien no cua Uc. Kip 
min co loai kip dien va kip 
dot bang day chav chain. 

Kip min co cau tao nlur 
tren hinh 3.5. 

Kip min thudng (hinh 
3.5d) la phuang tien gav no 
cho mot khoi thuoc nd bang 
each dung day chay chain. 
Kip thudng gom mot vo kim 
loai trong do co thuoc gay no 
(thirdng la gremus thuy ngan) 
va thuoc no manh (tetri 1). 
Chidu dai cua kip 47-51 mm. 
dudng kinh 7mm. 

Kip dien co phan gav no 
giong nhu trong kip thuang. 
Tuy nhien khoi kich no 
thuang la azit chi. Ngoai khoi 
kich no con co phan truybn 
chay tir mot maixo nho, gay 
chay dung dien (mat chay). 
De dan dien vao mat chay 
dung day dan dai tir 2 den 



Hinh 3.5: Kid can kip min dien 
a) No life I hoi: h) Novi sai; c) No chain; d) Ong truyen no; 
I. Vo; 2. Day dan; 3. Niit clid'f deo; 4. Hat chay; 

5 . Lift'/i; 6 iMp boo ve; 7 . Tliuy ngan; 8. Giot chi; 

9. Tetrit; 10. Tlidnh phan chain cliay 


4m. Dien tra cua mat chay thudng tu 2,8 den 4Q. 


Trong no min nguai ta thuang dung kip dien thudng va kip dien vi sai. De didu chinh 
thdi gian gay nd ngudi ta dua vao giua mat chay va khoi kich nd mot thanh phan chay 
cham. Nhd co thanh phan chay cham dua vao kip vdi lieu luang khac nhau ngudi ta tao 
nen cac xeri kip vdi cac do nd cham yeu cau. Theo thuat ngu ky thuat, kip min san xua't 
vdi thdi gian cham tu 10 den 500 miligiay thi goi la kip vi sai, con tir 500 miligiay den 
10 giay goi la kip nd cham. Ket cau cua kip nhu mo ta tren hinh 2.5a, b, c. O Lien Xo cu 
san xuat cac kip vi sai co cdp cham 15, 25 va 30 miligiay, so luang cdp cham trong mot 
xeri thudng tir 6 den 8. I / du: 25, 50, 75, 100, 150, 200, 250 miligiay. Cac kip dien nd 
cham duac san xuat vdi mire cham 0,5; 0,75; 1,0; 2,0; 4,0; 6,0; 8,0 va 10 giay. Dd nd tire 
thdi ngudi ta dimg kip dien nd tuc thdi. 
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Day no dung de gay no cac khoi thuoc va trmy<en ni5 di mot khoang kha xa (toe do- 
truyen no la 7,2 km/s) tiong qua trinh thi cong icoing taic nd min. Day no co loi tu loai 
thuoc nd manh la TNT duac dat trong ba lap ludii scat co tlua'm chat phong nude hoac boc 
ngoai bang chat deo. Khi gay no bang day no cto tlhe diiing Ibat ky loai kip nao. Day nd 
cung duac san xuat thanh nhieu loai: co loai thomg thuotng va loai chiu dm. Khi no bdng 
day no ngay nay thudng dung role vi sai vdi muc chiam l;a 20 miligiay. 


Day chay cham duac san xuat thanh timg cuipn., loi la loai thuoc chay chuyen dung, 
toe do chay thudng la 60 cm/ph. 

Thuoc no san xuat trong nha may va duac bao goi sia'n.. Thuoc nd rdi duac dong bao 
b4ng giay hoac bao chat deo, trong luang mbit b>ao) 40 - 45kg. Thuoc nd dang deo hay 
chay duac dong trong bao nilong tu 5 den 40 kg (tlhirdmg ila cac loai thuoc akvanit hoac 
akvanal). Cac loai con lai thudng dong thanhi tlhoii nhco co dudng kinh 28, 32, 36 va 
45mm. Trong luang mot thoi tir 150 den 250 garm tuy thuoc vao loai thuoc va dudng 
kinh thoi thuoc, chieu diai thoi thuoc la 200 hioaic 250nnnn. Trong thuc te thi cong cac 
cong tac nd min ngam thudng dung cac loai 16 nnim nho> hioauc Idn ngudi ta thudng dung 
kip dien vdi cac dang khac nhau, day nd va ral e 'vi sai, iit khi dung phuang thuc dot min 
b4ng day chay cham. 

Khi nd trong guang b4ng cac Id min nho clhui y(eu lai mo vi sai dien, de nd mot khoi 
thuoc nd rieng re hoac rndt nhom cac khoi thiuoic in6 thteo t hu tu vdi muc vi sai mong 
muon. Con khi nd bang cac Id min ldn (bac duidiiciua c£c haim tiet dien ldn) thi viec no 
min dien chi dimg khi phai thuc hien rndt nidi qjiian lie ntS c;o ky thuat phuc tap. 

Uii die’m cua nd min didn la cd the nd rndt nhiorm cac kMi thuoc nd co so luang ldn 
vdi nhung khoang cham nhat dinh: nd min thiucfmg khdnjg sot, khong bi cat mang; an 
toan vi ngudi nd thudng d xa va dd kiem tra. 

Nhuoc diem cua nd min dien la noi mang; v/a 
kiem tra mang phurc tap khi so luong Id ldn va njguiy 
hidm khi co mang dien thi cong kem an toan. 

Khi dao ham thudng dung sa do dau marng noi 
tiep. Doi khi dung mang noi tiep song song. (Caic 
so do dau mang mo ta tren hinh 3.6. 

Nguon dien de nd min thong thudng la diumg 
loai may nd min kieu tich dien (cua Lien Xo> ou 


aj) 




san xuat co cac may KTIM-la va KITM-3), hioaic 
dung ludi dien xoay chieu. Khi nd mang nd plhirtc 
tap co so luang 16 ldn va cac sa do phan mhioim 
ngudi ta thudng dung tram min. 


IHimh 3.6: So do clou mang dien 
trong no min 

a) iDtitii moi tiep: 

b) iDiau song song noi tiep (lion hop) 

Viec kiem tra dien trcr cua mang nd thuomg bi^mg caic Om ke chuyen dung (cSu do 
nd min tuyen tinh) dam bao do vdi dong do ton tlhieSu de: diann bao an toan cho cong tac 
kidm tra. 
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N6 min khong kip nho day no dung de no tuc thdi hoac no vi sai khi nd cac 16 min 
Ion. Don gian va an toan cao khi tien hanh no min la uu diem noi bat cua phuong phap 
nay. Nhupc diem cua phuong phap la khong kidm tra dupe do chinh xac cua cong tac 
dau mang va gia thanh tuong doi cao. Khi nd khong kip va nap thuoc b^ng thuoc rdi thl 
m6i 16 min ta nap mot hoac hai banh thuoc c6 cong suat cao hon, cung la de buoc day 
no tao nen nut ciia mang no. Mang no dung day nd thong thudng bao gia cung c6 duong 
day true va day cuoi la day ddn tir day true vao tirng Id min. Viec noi day cuoi vao day 
true phai theo hudng truydn song nd. 

§3. KET CAD NAP MIN VA VIEC BO TR1 L() MIN TREN GDONG DAO 

Nap min co hai dang chinh: nap tap 
trung chidu dai nho hon 4-5 lan duong a) 

kinh va nap keo dai khi chidu dai Ion hon 
4-5 ldn duong kinh. Trong xay dung 
ngam chii yeu dung each nap keo dai 
trong 16 khoan duong kinh nho hoac 16n. 

Ket qua khi nd mot khoi thuoc tao 
nen phdu nd ma cac thong so co ban cua 
no la dudng khang nho nhat W (duong 
khang nho nhat la khoang each ngrin 
nhat tir tarn nd den mat thoang) va ban 
kinh phdu nd r. Hieu qua tac dung nd 
min duoc danh gia bang ty so rAV goi la 
chi tieu tac dung nd n, tuc la n = r/W. 

• Khi n > 1 goi la nd min tang cuong: 
da nd ra co do vang kha 16n. 

• Khi n = 1 goi la tac dung nd min tieu 
chuan, dac trung bang viec da nd ra dupe 
dap vd het va vang khong dang ke. 

• Con khi n < 1 thi nd min chi lam toi Hinh 3.7: Ket cdu nap min 

da ma thoi a) Dang cot cho Id min dao dudng kinh lan: 

b) Nap phdn bo cho Id min dao dudng kinh Idn; 

Trong thuc te xay dung ngam chu yeu c) Dgng ^ cho 

Id min dudng kinli nho; 

dung no min tac dung tieu chuan. Nap 1. nut; 2. dity nd; 3. thuoc nfl rai nap day; 

min trong cac 16 o dang nap lien tuc (cot) 4 - b anh thuoc nd; 5. banh thuoc gay nd; 
hoac nap gian doan (hinh 3.7). ’ 6. day din (nffl vao duimg true day n*. 

Nap lien tuc (nap cot) tren hinh 3.7a la mot khoi thuoc hinh tru tu cac thoi thuoc hoac 
thuoc nd roi nhoi vao 16 khoan co bo tri banh thuoc gay nd (banh thuoc co gan kip). 
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Trong ket cau nap thuoc gian doan thl cac banh thuoc dirge dat each nhau bang mot 
doan khong khf (hinh 3.7b) hoac mau g6, con viec truyen no tu banh nay sang banh 
khac dirge dam bao bang mot sgi day no. Khi sir dung 16 min duong kinh be de dao hang 
ngam thl mot lan no thirdng lien hanh voi mot to hgp cac khoi thuoc nap trong 16. St d6 
bo tri cac 16 doi voi mat thoang va to hgp cac 16 min thanh tirng nhom can phai sao cho 
dirofng bien hang nhan dirge chfnh xac theo thiet ke. Khoi lirgng da no ra toi da va lcgng 
thuoc no dung la toi thieu, no min khong sot. So do bo trf 16 min tren girong, loai thuoc 
no, ket cau nap min, phuong tien gay no, thu tu no the hien trong ho chieu khoan no min 
(hinh 3.8). 

Cac dac trirng cua guung 


Ten cac chi tieu 

Tri so 

. 2 

Dien tich tietdien ngang, m 


He so do cung, f k 


Budc dao, m 

— 

Chieu sau khoan trung binh, m 

So Id khoan tren guong, Id 


Loai thuoc no 


Luang tieu hao thuoc no cho budc dao, kg 


Loai kip 


He so su dung 16 min 


. , , 3 

Khoi luong da no ra, m 


Luang tieu hao 16 min cho budc dao, m 


Luang khoan dan vi, m/m 3 


, , 3 

Luang tieu hao thuoc no dan vi, kg/m 


Thai gian budc dao, ph 




Ket cau nap 16 bidn 


■ 7 - ^ 



m 



_— m | — 

_i- — -n _—=-"■ 


CT 


, L " , 

L banh t 3 


^niit 


a 5anh thufic 


Hinh 3.8 

Ho chieu khoan no min 


Cac dac trirng cua 16 min 


N/N 

Ten 16 

Goc 

nghieng 

(do) 

Trong lirong 
thuoc cho 16 
(kg) 

Chieu dai 
nut (m) 

Thu tir 
nhd 

So 16 

trong 1 

xeri 

Trong lirmgi 
thuoc id 
trong 1 jeri 

1 

L6 dot pha 







2 

L6 phu 







3 

Lo dao 







4 

L6 bien 







5 

Lo day 
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Viec no cac 16 min dot pha co tac dung tao ra mat thoang thur hai cho cac khoi no tiep 
theo de nang cao hieu qua no min. So do bo tri cac 16 dot pha, tri so nap thuoc va thd tu 
no duqc goi la ket cau dot pha. Theo nguyen tac tac dung len khoi dia tang trong qua 
trinh tao nen khoang trong dot pha ngudi ta phan ra lam dot pha vang va dot pha dap. 
Vdi dot pha vang khoang trong dot pha duqc tao nen bang viec no d6ng thdi mot so 
luqng 16 min nhat dinh duqc khoan nghieng 6 tren guong. Trong trudng hop nay hop luc 
no tuang h6 cac khoi (16) dot pha se lam vang khoi dia tang mot khoi luqng da ndm giua 
cac 16 dot pha den mot do sau nhat dinh tao nen chop dot pha. 


Tac dung cua dot pha dang dap la 


dap nat va lam vang ra mot khoi luqng 
da do ap luc du cua khf tao ra khi no 
min bi boc trong khoang khong dot pha 
tao nen do n6 mot nhom 16 min song 
song, khoan vuong goc vdi mat guong. 
Dang m&u cua loai nay la dot pha 4 
pha, 6 pha hoac dot pha kieu tao rach. 
Cac dang dot pha pho bien nhat khi thi 
cong ngim nhu tren hinh 3.9. Nguoi ta 
dung dot pha vang kha pho bien de thi 
cong ham co tiet dien tu 20 den 100m . 

De tao mat thoat thu hai bang each 
su dung cac 16 dot pha thudng dung cac 
loai thuoc no co uy luc n6 manh nhu 
ammonit cung N°1 hoac detonit M. 
Thu tu no cac 16 dot pha duqc xac djnh 
bang ket cau cua dot pha con toan bo 
cac 16 dot pha thi bao gio cung no dau 
tien trong ho chieu no min chung. 

Viec nap nhom cac 16 phu de mo 
rong dan chop dot pha ra toan tiet dien 
sao cho dam bao dap da nho khi no cac 
16 min dao. Vi the thudng nap min tang 
hon mot chut so voi cac 16 min dao 
khac. Doi voi cac 16 min phu thudng 
nap loai thuoc Ammonit N°6. Tuang lai 
viec su dung loai thuoc akvanit N°16 
cung rat hieu qua. 



Hinh 3.9: Ket cau dot pha khi dao ham 
a) Dot pha nem , b) Nem co tao rach; c) Nem kep; 

d) Dot pha chop; d) Dot pha pheu; 
e) Dot pha quat; g) Dot pha thang 4 16 co Id trong; 
h) Dot pha thang 4 IS co 2 16 trong; 
i) Dot pha thang 6 Id; k) Dot pha tao rach; 

I, II, III, 1,2, 3... 8- thu: tu nd; 

L n - chidu dai Id; a - goc nghieng. 


Viec nap cac 16 min bien can phai dam bao tao nen hinh dang bien hang nhu thiet ke 
va han che tac dung chan dong len khoi da xung quanh hang, tranh lam ma't on dinh cua 
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khoi da nay. D6 dam bao dirge cac yeu cau tren viec khoan va no cac 16 bien dirge tien 
hanh theo mot cong nghe rieng goi la no min tao bien. 

Trong thuc te xay dung cong trinh ngam ngiroi ta sir dung chu yeu va co hieu qua cac 
cong nghe no min tao bien sau: phuong phap nap min g<m va phirong phap tao khe trude. 
Nhung phircmg phap nay khac nhau chu yeu a thu tir no cac 16 min bien trong ho chieu 
khoan no va do do ma co che tac dong cua nang lugng no len khoi da bao quanh cung 
khac nhau. Vdi phuong phap nap min gan thi cac 16 min bien no cuoi cung va no dong 
thdi mot luc trong ho chieu, co nghla la cac 16 bien n6 khi da co mat thoang thuf hai do 
do nang lugng n6 tieu hao vao viec tao khe nut giua cac 16 bien va pha vo ve phia hang 
16 ngay sat 16 bien. D6 nap min cho cac 16 bien ngudi ta dung thuoc manh hon mot chut 
va ket cau nap phan doan. Do chinh xac khi vo theo dudng bien khoan dat do chinh xac 
8 - 10cm, tire la thap hon hai kin tieu chu^n cho phep la 15-20cm doi voi da so cac loai 
da Cling. Do sai lech nay chu yeu la do dac trung va huong ciia cac khe nut tu nhien. Cac 
nghien ciiu ciia Vien Orgonergostroi cua Lien Xo (cu) chi ra rang trong cac loai da it nurt 
ne do chinh xac tao bien co the dat toi 5 - 7cm. Dieu nay kha phu hgp vdi cac so lieu 
thuc te cua nhieu nude khac nhu Nauy, Thuy Dien. 

Phuong phap tao khe trude dua tren su tac dong tuong h6 cua cac khoi n6 khong 16n 
ve mat khoi lugng trong cac 16 bien 6 trong moi trudng chiu nen ep vdi muc dich nhan 
dugc khe nut dgc theo cac 16 min bien. Voi phuong phap nay cac 16 min bien dugc no 
d6ng thoi voi cac 16 dot pha co nghla la n6 ddu tien theo ho chieu. Cac dieu kien lam 
viec ciia cac 16 min bien co khoi lugng khong ldn trong moi trudng chiu nen ep doi hoi 
cac 16 bien khoan kha gdn nhau (40 - 50cm) de nang cao do chinh xac ciia dudng bien 
tao nen. Viec tao khe nut trude theo dudng bien se co tac dung bao ve cho khoi da quanh 
hang khoi tac ddng ciia song no khi no to hgp cac 16 con lai trong ho chieu. Nhugc diem 
ciia phuong phap nay la lugng khoan tang (12 - 15%). Do do phai co luan cd d^y dii khi 
chon phuong phap nay. 


§4. TINH TOAN CAC THONG SO KHOAN NO KHI DAO HAM 


Viec tinh toan cac thong so ciia cong tac khoan tid trong dao ham tuc la xac dinh cac 
tri so co ban sau: chieu sau khoan phu thuoc cau true ciia dot pha va kich thude hang; so 
lugng 16 min tren guong; lugng thuoc nap cho m6i 16 ciia tirng nhom 16 min theo ho 
chieu; chpn phuong phap no min tao bien va cac thong so cua no. Cac so lieu tinh toan 
dua vao ho chieu, no thir d hien trudng khong it hon ba lan va sau khi dugc chanh ky su 
duyet mdi dugc dua vao thi cong. 


A. KHOAN NGANG 


a) Xac djnh chieu sau khoan 

Thuc te thi cong ngam trong nhung hang co dien tich tir 12 den 100m" chi ra rang 
chieu sau khoan lien quan voi kich thuoc tiet dien hang dao va loai dot pha chon. Neu 
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nhir chon dot pha vang, chieu sau khoan chii yeu lien quan vdi kha nang cua thiet bi 
khoan till doi vdi dot pha dap khi chidu sau khoan ldn ban 4m se gay ra giam he so su 
dung 16 min dot pha va co nghTa la giam he so sir dung 16 tren toan guang. Dua tren cac 
so lieu nghien curu cua cac Vien "Orgonergostroi" va "Gidrospesproek" cua Lien Xo (cu) 
cung nhir cac so lieu thuc te co xet den ttnh nang cua cac loai may khoan hien tai thi 
chieu sau khoan cho ham tiet dien be la 2 - 2,5m. Doi v6i ham tiet dien trung binh va ldn 
la 3 - 4m. 


b) Chon cac thong so dot pha 

Thuc te xay dung cac cong trlnh ngdm trong xay dung thuy dien cho phep kien nghi 
nhung dieu kien sau day de ap dung cac loai dot pha da neu 6 muc tren. 

Cac dot pha vang dupe ap dung trong cac ham tiet dien nho vdi dja tang nut ne 
manh va chieu sau khoan han che (< 2.5m); trong cac hang tiet dien trung blnh vdi 
chidu sau khoan khong nho han 3,5m, trong nhung dieu kien nut ne va phan ldp ro 
rang; trong nhung hang tiet dien ldn vdi dieu kien dia chat cong trlnh bat ky vdi chieu 
sau khoan 4 - 5m. 

Cac dot pha dang re qual dupe ap dung cho ham tiet dien ldn khi co cac thiet bi dinh 
v; may khoan cho phep xac dinh goc xoay cua dam khoan vdi chieu sau 16 ldn han 4m. 

Cac loai dot pha dap dupe su dung trong cac hang tiet dien be, dia tang toan khoi 
hoac nut ne nhe vdi chieu sau khoan < 3,5. Trong nhung hang tiet dien trung binh 
va ldn, dia tang toan khoi hoac nut ne nhe vdi chieu sau < 4m khi co may khoan 
tu hanh. 

Luang nap thuoc cho cac lo dot pha: 




132 ; 


- kg 


(3.1) 


trong do: / dp - chieu dai 16 dot pha, m; 

p - trong lupng thuoc nap cho lm 16 khi dudng kinh banh thuoc la 32mm; 
d n - dudng kfnh banh thuoc, mm; 
k - he so thuc nghiem phu thuoc vao loai thuoc no. 
k = 0,85 khi su dung Ammonft cung N°l; 
k = 0,65 khi sir dung cac loai thuoc con lai. 

Lupng thuoc co the chua vao lm dai 16 goi la mat do nap thuoc: 

p = 0,8A, kg/m (3.2) 

trong do: A - mat do thuoc d dang banh, kg/dm 1 . 

Cac thong so ca ban cua cac loai dot pha thudng gap (hinh 3.9) ghi trong bang 3.7 va 3.8. 
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Bang 3.7 



Bang 3.8 



c) Xac dinh so Id min tren guong 

Doi vdi cac hang c6 dien tich tiet dien ngang < 40m , so luong 16 tren guong duoc 
xac dinh theo cong thu"c: 


N = K 0 .S 

trong do: N - so' lugfng 16 min; 

S - dien ti'ch tiet dien ngang cua hang, m ; 
f k - he so do cung theo Prototiakonov; 
d - ducmg kinh thuoc no nap trong 16, mm; 

a - he so nen ep, phu thu6c vao tiet dien ngang cua hang a = 0,3 doi v6i hang 
< 12m 2 , a = 0,25 vdi hang 13 - 40m 2 ; 
e - he so xet den loai thuoc no. 
e = 1,2 do'i v6i thuoc ammonit cung N°l; 
e = 1,15 doi vdi detonit M; e = 1,0 doi vdi ammonit N°6; 

K () - he so xet den loai dot pha va sir tang so 16 khi co n6 min tao bien 
theo phuong phap nap min g^n, gia tri cua no lay theo bang 3.9. 
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Bang 3.9 


Tiet dien hang (nr) 

Gia tri cua 

he so K„ 

Dot pha vang 

Dot pha dap 

< 12 

60 

70 

1 3 - 30 

55 

62 

31 - 40 

50 

56 

(voi f k < 9)* 




:i: Khi j\ < 9, tiet dien S = 30 + 40nr sticking cong thtic (3.4) 

Dot voi nhirng hang tiet dien Ian han 40m 2 so laang 16 tren guang duac xac dinh theo 
plurang phap do giao sir Moxcov V .M dua ra phu thuoc vao gia tri thiet ke cua durong 
khang nho nhat (W) duac xac dinh tir phuong trlnh: 

W 2 +a,W 2 +a 2 W-a 3 (3.4) 


a day: a, -+ 0,835h o ; a-, = b 0 +0,0583 —; a 3 = b 0 h 0 ;b 0 =- — A - 
On " 0o 0,6q o m 

trong do: h 0 - chidu sau trung binh cua 16 min, m; 

e 0 - he so kha nang sinh cong tirong doi cua thuoc no; 

A - gia tri tinh toan cua mat do thuoc no trong banh, g/cm'; 

q 0 - chi tieu n6 min cua da; 

m - khoang each tirong doi giua cac 16, (a/w). 

Gia tri cua cac he so lay theo bang 3.9 va bang 3.10. 


Bang 3.10 Bang 3.11 


He so do 
cung f k 

q» 

m 

6-7 

0,15-0,2 

1,3 

8-10 

0,25-0,30 

1,1 

11-15 

0,35-0,40 

0,9 

16-20 

0,40-0,50 

0,7 


Loai thuoc no 

/„ 

A 

Ammonit cung N"1 

1,0 

1,45 

Detonft M 

0,9 

1,10 

Ammonit N"6 >KB 

0,8 

1,0 


Neu xet den do sai lech khong tranh khoi khi khoan 16 so v6i hirong da dinh va sir 
khuech tan cua nang laang n6 khi tang gia tri cua dirdng khang nho nhat W, tri so cua 
no co the xac dinh so bo tnroc gia tri tinh toan: 

W p = (W - ch 0 )K 2 (m) (3.5) 

a day: c - chi so do chinh xac cua viec khoan, bimg 0,02 khi chieu sau 16 < 3 met, bAng 
0,05 khi khoan sau han 3 met; 

K 2 - he so xet den sir khuech tan nang luang no doi voi nhirng gia tri Ion cua 
duong khang nho nhat. Voi W tir 1,1 den 1,4, K 2 bang 1,0 den 0,8. 
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Tri so cua dircfng khang nho nhat cua 16 min dao tuy thuoc vao cac tinh chat co ly cua 
khoi dia tdng va tiet dien ngang cua hang, ngoai viec xac dinh bang giai phuong trinh 
(2.4) con co tham khao cac tri so cho trong bang 3.12. 


Bang 3.12. Tri so dirimg khang nho nhat W 


Tiet dien hang (m“) 

Tri so duong khang nho nhat W(m) 

He so do cung f kp theo Protoctiakonov 

5-6 

7-10 

10- 12 

Tiet dien nho (< 15m ) 

0,70 

0,60 

0,50 

Tiet dien trung binh (< 50m ) 

1,10 

1,00 

0,90 

Tiet dien Ion (< 100m 2 ) 

1,20 

1,10 

1,00 


Cac thong so no min tao bien voi phuong phap nap min gan co the lay theo bang 
3.13, con phuong phap tao khe truoc thi lay theo bang 3.14. 


Bang 3.13 



Khoang each giua cac 16 bien (cm) voi dien tfch 
hang (m 2 ) 



20 

30 

40 

50 

4-6 

60 

70 

80 

95 

0,20 

1,20 

7-8 

60 

70 

75 

85 

0,35 

1,10 

9-10 

50 

60 

70 

75 

0,50 

1,00 

11-12 

40 

45 


65 

0,60 

0,80 


Bang 3.14 


He so do cung f k 

Khoang each giua cac 
16 bien (cm) 

Mat do nap thuoc 
(kg/m) 

Chi so nap gan 

a k 

m = —— 

w k 

4-6 

60 


0,90 

7-8 

50 

0,35 

0,90 

9-10 

40 

0,50 

1,0 

10-12 

30 

0,60 

U 


So lupng 16 chung o tren guong dao khong ke’ cac 16 dot pha: 


N = ~ + — + \ 
W,? a. 


(3.6) 


trong do: P - chu vi hang, m; 

a k - khoang each giua cac 16 bien, m; 

S - dien tfch tiet dien ngang cua hang khong ke' dien tlch cua dot pha, m 2 . 


82 













So lupng 16 dot pha va dien tfch cua dpt pha dupe chon theo hinh 3.9 va cac so lieu 
trong bang 3.7. 

Viec bo tri cac 16 min tren guong khi thiet ke ho chieu khoan no dupe thuc hien co 
tfnh den cac so lieu trong bang 3.15. 


Bang 3.15 


He so dp cung cua da f k 

Khoang each giCra cac 16 dot pha va 
mot hang cac 16 phu tfnh theo W 

Khoang each giua cac 16 
dao tlnh theo W 

4-6 

0,80 

1,0 

7-8 

0,80 

0,90 

9-12 

0,75 

0,85 


Lupng thuoc no nap cho 16 min dao dupe xac dinh theo cong thurc (3.1) nhung he so 
k lay gia tri tu 0,5 den 0,7, tri so nho la ung voi da co do cung trung binh va tang theo do 
tang cua he so do cung f kp . 

Lupng chi phi khoan don vi: 

q k = ^(m/m 3 ) (3.7) 

a day: V - khoi lupng da n6 ra sau mot lan no min, (m ); 

/ lh - chidu sau khoan irung hinh (m). 

Lupng chi phi khoan don vi phu thuoc vao do cung cua da, nam trong khoang 
(1,7- 2,3) m/m doi voi hang tiet dien nho; (1.4^- 1,8)m/m ' doi voi hang tiet dien trung 
binh; (1,2 1,5) m/m doi voi hang tiet dien Ion (tri so 16n la tuong ung voi da co 

f kp= 10 + 12). 

Lupng tieu hao thuoc n6 don vi: 

q t tv=“~ . (kg/m 3 ) (3.8) 

o day: Q t - lupng thuoc nap cho mot 16 (trung binh), kg; 

Lupng tieu hao thuoc no don vi dupe xac dinh phu thuoc vao do cung cua da: 
doi vai hang tiet dien nho q t)v . = (1,6 ^ 1,9) kg/m 3 ; doi voi hang tiet dien trung binh 
q dv = (1,2 + l,6)kg/m‘ ; doi voi hang tiet dien Ion q [Iv = (0,9 1,2) kg/m 3 . 

B. KHOAN XIEN 

Cong nghe no min cac 16 duong kinh Ion tlurong ap dung trong didu kien ngam khi 
chieu cao bac Ion hon 3,5m. Tuy nhien nguoi ta chi ap dung cac 16 khoan xien de nang 
caochat lupng duong bien cua day va chat lupng da no ra. Duong kinh 16 khoan dupe 
chon phu thuoc vao chieu cao bac va tri so sai lech cho phep khi khoan. Thuc te xac 
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dinh ring tri so sai lech khong vuot qua hai lin duang kfnh khi khoan bac duai cua ham. 
Neu xet den yeu cau nay khi chieu cao bac < 8,0m thi co the dung duang kfnh 
65 - 75mm. Con khi bac cao 9 - 10m thi duang kfnh 80 - 105mm. Doan bac dirqc phan 
ra de tien hanh thi cong cong tac khoan no goi la bai khoan (hay mot budc dao). Chi£u 
dai mot bai khoan thuang 8 - 16m, b£ rong bai khoan chfnh la nhip cua hang. Khi thi 
cong doan bat doc truac cua ham thi bai khoan duac hie’u la mot phin cua khoi da sau 
mot lin no min. 

Ho chieu khoan n6 trong do chi ro loai dot pha, cac thong so bo tri 16 khoan, tri so 
duang khang nho nhat, ket ca'u va luong nap thuoc, thu tu n6 va cong nghe n6 min tao 
bien la dac trung ca ban cua bai khoan. 

Do co mat thoang thu hai ma khi dao 
bac duoi chu yeu dung loai dot pha vang 
loai nem hay hinh thang (hinh 3.10) khi 
bai khoan khong lan (6 - 7m) trong da co 
do cung trung binh va co su giam nhan 
tao cua duang khang nho nhat (25%) thi 
co the no min khong can dot pha. Trong 
xay dung ngim, de dap nho khoi da chu 
yeu dung no min tieu chua’n (n = 1). Vi 
the viec tinh toan cac thong so no min 
chu yeu dua vao W va thu tu cua chung nhu sau: 

a) Xac djnh chieu dai 16 khoan 



Hinh 3 JO: Ket edit dot phd khi ha hue dtre/i 
a) Hinh thang; 

h) Hinh item; /, II, .. ,\ 'll - thu tu no 


H v 

L| =--+ / v , m 

sin a 

trong do: 

a - goc nghieng cua 16 khoan, do; 

Lj - chieu sau 16 khoan, m; 

H y - chieu cao bac, m; 

/ v - tri so khoan vuot duai bac da (thuang 8-10 lan duang kfnh 16 khoan). 

b) Xac djnh gia tri W (dudng khang nho nhat) 


(3-6) 



sma 


(3.7) 


trong do: 

k t - he so nut ne, k, = 0,9 - 1,20 (gia tri nho tuang ung vai da nurt ne nhe con gia tri 
lan la doi vai da nut ne); 
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d - duong kinh nap min, m; 

A - mat do nap thuoc cua 16, g/cm 3 : 
p - mat do cua dat da, g/cm"; 

e - he so chuyen dpi cong suat thuoc no xac dinh nhu sau: 


Ten thuoc no 

Gia tri cua e 

Ammonit N"6 )KB 

1,0 

Grammonit 79/2IB 

1,0 

Granuht AC-4B 

1,02 

Granulit AC-8B 

1,12 

Ammonit cung N" 1 

1,24 


c) Xac dinh khoang each giura cac 16 khoan trong hang 

a = m.W, m (3.8) 

trong do: m - tri so khoang each tuong do'i giua cac 16 khoan dupe lay voi diPu kien 
dap nho tang cuong, m = 0,9 + 0,95. 

d) Xac dinh lupng thuoc nap 

Q, = (L, - /„). P . kg (3.9) 

trong do: 

/ n - chieu dai nut min bang (0,3 gia tri cua duong khang nho nhat W), m; 
p - do chua thuoc cua IP khoan, kg/m. 

No min thuong there hien bang each dung day no va role vi sai. Do be rong hang 
lihuPng han che va co vo ham bang betong do do yeu cAu bat buoc la khi no min phai 
ttinh den viec han che tac dung chan dong. Dieu do thuong dat dupe bang each dung role 
vi sai nhieu cap va han che so hang no min (thuong co gang khong Ion hon 5-6 hang) 
ituong ung voi buoc dao 16m. 

Cung voi viec ha bac duo'i bang 16 min duong kinh Ion nguoi ta su dung phuong phap no 
min tao bien bang cong nghe tao khe truoc. Viec khoan cac 16 bien phai co thiet bi chuyen 
dung (co khung khoan hoac gia trupt tren ray) cung voi thiet bi dinh vi de dam bao khoan 
chinh xac cac 16 nay (dam bao cac 16 khoan song song voi nhau). De tao ket cau nap phan 
bo nguoi ta thuong buoc cac thoi thuoc Ammonit N°6 vao day n6 voi khoang each deu do 
thiet ke xac dinh va dupe chinh xac bang no thi nghiem voi mat do nap thuoc don vi la 0,4 
den 0,6 kg/m trong da cung toan khoi, 0,2 - 0,35 kg/m trong da cung trung binh, con trong 
da yeu la 0,2 kg/m. Khoang each giua cac 16 bien dupe xac dinh theo cong thuc: 

Q b = 22.d.k r k y (3.10) 

trong do: 

d - duPng kinh nap min, m; 
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k z - he so nen ep, k z = 0,8 0,85; 

k y - he so phu thuoc vao hudng cua khe nurt: trong da toan khoi k y = 1; khi goc 
cua he khe nut lam vcri mat va mot goc 75 - 90", k y = 0,9, con khi goc nay bing 
20-70" thi k y = 1,15. 

Ho chieu khoan no bac duoi nhu mo ta tren hlnh 2.11. 


Dac trung cua guung 


Cac dac trjng 

Tri so 

Dien ti'ch bac, m 2 


Chieu dai bai khoan, m 


Khoi luong da no ra, m 3 


He so do cirng, f k 


Chieu cao bac, m 


Chieu dai va duong kinh 16, m/mm 


Goc nghieng khoan, do 


Tri so khoan virot, m 


So luong 16 khoan cho mot bai, 16 


Tri so nap thuoc no cho mot 16, kg 


Tong luong thuoc cho mot bai, kg 


Loai thuoc no 


Phuong phap dot min 


He so SLTdung 16 


Luong tieu hao thuoc no don vi, kg/m 3 ; 


Trj so khoan don vi, m/m 3 


Thai gian thong gio (30 ph) 




Hinh 3.11: Ho chieu khoan no min khi ha bac duoi 
I, II, III, I\' - thu tu no min; L, - chieu dai IS khoan; L h(l - chieu dai buSc dao; 

L v - chieu sdu khoan vucrt; L n - chieu dai nap thuoc; a - khoang each giua cac hang khoan; 
b - khoang each giua cac IS trong hang; W k - cliieu dai dudng khang nho nhat. 

Viec ki&m tra chat luong cong tac khoan do dpi trdc dia ham tien hanh voi cac thiet b>; 
va cong cu do dac thong thuang va chuyen dung cua nganh mo, nhat la cong tac do V(e 
guang va trac doc ham. 

§5. TAC DUNG CHAN DONG CUA NO MIN TRONG HANG NGAM 

Cac hang ngam dang dao va cac hang ngam da dua vao khai thac thuang phai chiiu 
tac dung chan dong true tiep khi thi cong no min a cac hang gan chung. Nguon chain 
dong co the a tren mat dat (khoan no 16 thien) hoac a hang ben canh. 
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Qua trinh chat tai chan dong la do su chuyen dich (dao dong) cua moi trudng co lan 
truyen cua song no. Cudng do cua tac dung chan dong durgc xac dinh bdi cudng do cua 
dong nang lurong hoac cac chi tieu cua chung la toe do dich chuyen cua mot diem tren 
mat song. Toe do dich chuyen cua dal da nam trong nhurng dieu kien cu the xac dinh 
theo cac cong thuc thuc nghiem phu thuoc vao phuong phap no min, khoi lirgng va hlnh 
dang hinh hoc cua khoi thuoc no va khoang each den tarn no: 


V = 3 




V r J 


m / s 


(3.11) 


trong do; Q - khoi luo'ng thuoc nap tap trung hoac tuong dirong vdi lirgng nap phan 
doan dugc nci dong thai, kg; 
r - khoang each tir diem do den tarn n6, m. 

Tac dong dan hoi thirbng din den sir thay doi trang thai img suit va bien dang cua moi 
trirong co hang dao qua triroc khi no min. V6i su to hgp bat lgi cua cac tai trong tlnh va 
dgng co the lam mat do ben cua vat lieu din den mat on dinh hoac pha hoai hang ngam. 

Gia tri tieu chuin cua toe do dich chuyen nay phu thuoc vao trang thai urng suit 
va ciu true cua dit da. Doi voi khoi da curng la 0,1 - 0,2m/s, doi vdi vo betong la 
0,2 - 0,5m/s. 

Tuong ung vdi dieu kien nay thi toe do dich chuyen xay ra xac dinh theo cong thde 
tren cung phai nho hon gia tri tieu chuin co nghla la V < V tc . 

Ban kinh vung nguy hiem do tac dung chin dong khi no min d gin dirge xac dinh 
theo cong thuc: 

r te =(2-5-5) ^Q,m (3.12) 

trong do: Q - khoi lugng thuoc no min, kg. 

Cac tinh toan so bo nhu tren, ro rang la chua xet dugc nhung dieu kien dac biet cua 
viec hinh thanh trudng ling suit dong doi vdi nhung di6u kien dac biet cua khoi dia tang, 
anh hudng cua b6 mat ngoai va cung khong phai anh dugc su tham gia co the cua cac 
ung suit phu do kien tao, nhiet do d trong cac hang chiu song chin dong. 
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Chirang 4 

CONG TAC BOC DA VA VAN CHUYEN 
TRONG THI CONG HAM 


§1. CONG TAC BOC DA 

Boc thai da la mot cong doan trong chu trinh thi cong dao ham va no anh hudng dang 
ke den tien do dao hang. Trong there te thi cong ngam ngirdi ta thudng dung hai loai 
phuong tien boc xuc la: may xuc hoat dong theo chu ky (nhuf may xuc gau) va may xuc 
hoat dong lien tuc. Tuy theo so do van chuyen ma may xuc dirge san xuat co dang banh 
lop, chay tren ray hay chay tren xich. 

Khi dung van chuyen co ray a trong cac ham tiet dien nho, doi khi tiet dien trung 
binh thi may xuc chu yeu la cac loai gau do true tiep hoac do theo tirng cap vao goong 
(hinh 4.1a, b). 

Nguyen tdc hoat dong cua may xuc do true tiep la gom da vao gau bang chfnh dong 
co di chuyen tac dong qua bo truy^n dong la cac true khuyu r6i nang gau qua phan tren 
cua than may va do vao goong keo theo sau may xuc. 

O nhung may do theo tung cap vao goong thi thong qua bo truyen dong da ttr gau 
duoc lat do vao mot thiet bi chuyen tai g^n li6n tren hoac sau may roi vao goong. 

Trong nhung ham tiet dien < 20m 2 ngudi ta dung chu yeu la may xuc do true tiep, 
con khi tiet dien tu 21 den 45m" dung chu yeu la cac loai may do theo tung cap. Cac 
may loai nay thudng chay banh sat tren ray vdi kho dudng 750 va 900mm co trang bi 
dong co khi nen hoac dong co dien. Dac tinh chu yeu cua cac loai may thudng gap nhu 
trong bang 4.1. 


Bang 4.1 


Cac chi tieu 

May xuc hoat dong theo chu ky 

Do true tiep 

D6 theo cap 

nnH-ic 

nriH-2 

nriH-3 

nriH-4 

nnH-4n 

nnH-7 

1 

2 

3 

4 

5 

6 

7 

Kich thude toi thi6u cua 
hang 

(rong x cao), m 

2,5 x 2,3 

2,4 x 2,5 

3,0 x 2,9 

2,6 x 3,1 

2,5 x 2,4 

2,4 x 2,2 
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Dung ti'ch gau, m' 

0,25 

0,32 

0,5 

0,6 

0,32 

0,25 

Dien xuc, m 

2,2 

2,5 

3,2 

3,8 

4,0 

4,8 

Kich thuoc may, mm 







dai 

2270 

2500 

3200 

3800 

7430 

9450 

rong 

1150 

1350 

1900 

1800 

1750 

1400 




1800 * 

1900 

1400 

1850 

cao 

1500 

1600 



1700 



1900 

3000 


Cong suat dong co, kW 

17,8 

26,5 

37 

84 

33,3 

39,5 

Trong luong, t 

3,5 

4,7 

5,0 

13 

9,0 

14 


* Tirong ling vdi I rang tluii cli chityen vd lam viec 

Chu y: Cac may Irong being 3.1 do Lien Xo (cii) sdn xuat, trong thief ke co the dung cac loai 
may ttrong tic 
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d) 




liinh 4.1: Cac loai may xiic trong ham 

a) May xiic do trife tiep cliay tren ray IUIH-Ic; b) May xlie co being tai cliay tren ray 1T7I7H-5; 
c) May xiic gait 30-5114 (Lien Xo cu sdn xuat); dj May .r lie xiic lien tuc cliay xich I1HE-3K 








Khi sir dung cac loai van chuyen khong ray (oto, goong tu hanh...) de xuc boc da 
thudng dung cac loai may xuc hoat dong lien tuc chay tren xich, nhu cac loai nHB 2, 3, 
4 cua Lien Xo (cu), co trang bi bo phan xuc co dang luoi (giong nhu luoi xeng) 
(hinh 4.1c) hoac may xuc gau co dung tich 1,0 - 1,25m 3 do true tiep (hlnh 4. Id). 

Cac tinh nang ky thuat cua cac loai may xuc hoat dong lien tuc ke d trong bang 4.2. 


Bang 4.2 


Cac chi tidu 

May hoat dong lien tuc 

F1HB-2K 

11HE-2K 

riHB-3/1 

I1HE-4 

Ki'ch thuac toi thieu cua hang (rong x cao), m 

3,0 x 1,8 

3,7 x 2,5 

3,7 x 2,5 

4,0 x 3,0 

Nang suat ky thuat, m /ph 

2,0 

3,0 

3,5 

6,0 

Dien xuc khi may dung a mot ch6, m 

1,8 

2,0 

2,5 

2,7 

Chidu cao d6 da, mm 

1500 

2400 

2400 

2900 

Kfch thuac may, mm dai 

8000 

8500 

9000 

10.000 

rong 

1800 

2000 

2500 

2700 

cao 

1450 

1900 

1900 

2000 

Cong suat dong co, kW 

65 

86,6 

94 

140 

Trong luong may, t 

12 

24 

25 

34 


De xuc boc va chuyen da tren mot khoang each ngan (< 100m) co the dung cac loai 
may xuc chuyen, dac trung cua cac loai may nay nhu trong bang 4.3. 

Bang 4.3 


Cac chi tidu 

Mac may xuc chuydn 

rui-5 

ri/i-s 

rw -12 

Kich thude hang toi thieu (rong x cao), mm 

2900 x 2700 

3500 x 3000 

3800 x 3200 

Stic nang, t 

5 

8 

12 

Dung tich gSu, nr 

2,5 

4,0 

6,0 

Chidu cao xuc toi da, m 

1,8 

2,2 

2,3 

Cong suat dong co, kW 

81,4 

140,6 

185,00 

Toe do toi da, km/h 

20 

20 

20 

Do doc to'i da, do 

18 

18 

18 

Kfch thude, mm dai 

7850 

9200 

10000 

rong 

1900 

2500 

2800 

cao 

2240 

2460 

2650 

Trong lupng, t 

13,5 

22,4 

26 
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Nang suat khai thac cua cac loai may xuc noi chung co the xac dinh theo cac cong 
thufc sau: 

• Doi vai may xuc hoat dong theo chu ky khi di chuyen tren ray: 


P k ,= 


60rp 


1 l l l 2 

+ 1 + 2 + t 3 

v 2 n 2 v iTii nv i r ii 


(4.1) 


trong do: 

rp - he so sir dung may theo thai gian, rp = 0.8 0,85; 

t - thai gian chu ky lam viec cua may (theo dac tinh ky thuat cua may); 
t| - thai gian d6i goong; 
t 2 - thai gian d6i tau; 

t 3 - cac mat mat thai gian khac tinh cho lm 1 da, ph; 
v, - dung tich cua goong, m 3 ; 
v 2 - dung tich cua gau may xuc, m 3 ; 
n - so goong cua mot doan tau. 

r| |, r |2 - he so xuc day goong va day gau: rj,, r| 2 = 0,4 0,9. 


• Khi xuc bang may xuc gdu hoac may hoat dong lien tuc vao oto tir do cong thtre se 
cio dang: 


60cp 

Pkl = 60 t,~ 

+ 1 

p , n,v, 


+ t 3 


(4.2) 


trong do: 

t[ - thai gian nghi xuc cua may khi d6i xe, ph; 

t 3 - cac thcri gian mat mat khac nhau tinh binh quan cho 1m 3 da, ph; 

V| - dung dich cua thung xe, m 3 ; 
r| j - he so day xe, rj, = 0,9 ^ 1,0; 

P t - nang suat ky thuat cua may a dang da chat, m 3 /h. 

Nang suat khai thac trung binh cua may xuc 

P ' b = ioo Pk " m3/h (43) 

trong do: P 0 - phSn tram cua thai gian lam viec so vai toan bo thai gian xuc da 
(thuang la 65 - 70%). 

Theo cac so lieu thuc te khi tinh toan nang suat xuc da co the so bo phan phoi thai 
gjian trong vong 1 ca nhu sau: 70% de xuc; 10% thai gian cha dqi va nhtrng mat mat thai 
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gian khong thd tranh dupe do nhung nguyen nhan ky thuat va cong nghe, 10% nhai va 
chuyen ca, 10% cho cac cong tac phu va nghi ngoi v.v... 

§2. VAN CHUYEN DAT DA TRONG THI CONG HAM 

Theo cau tao cua thung xe va phirong phap do tai ngudi ta phan ra cac loai goong 
nhir sau: goong cdng, goong do theo kidu lat, goong dd qua day, goong dd qua tianh 
(mo thanh), goong do qua vach dau goong va goong tu do. Trong xay dung rgam 
ngudi ta thudng dung cac loai goong do theo kieu lat, do qua vach va goong tu do. Dac 
trung ky thuat chu yeu cua mot so loai goong do Lien Xo (cu) san xuat. Co the? tham ehao 
bang 4.4. 


Bang 4.4* 



Cac thong so ca ban va kfch thude thung goong 

Ten goong 

Dung ti'ch 

(m 3 ) 

Rong 

(mm) 

Chieu cao 
tir dinh ray 
(mm) 

Chieu dai 

(mm) 

Trong lumg 
(0 

BT-2,2 

2,2 




1,2 

BT-4 

4,0 

1320 

1450 

3850 

1,8 

BT-8 



1550 


3,2 

BB-2,5 

2,5 

1340 



1,3 

BB-4 


1330 

1560 


2,1 

BHK-10 

10,0 


1650** 

2440 


12,0 


* Cac loai goong trong bang do Lien Xo (cu) san xuat. 

** Tu so la chieu cao khi van clutyen, mau so la chieu cao khi do. 


Viec do da doi vdi nhung goong cung (goong co dinh) ductc there hien nhd cac thet bi 
lat goong dam bao quay goong 180°, dat a bai thai tren cau can. 

Viec do tai cho nhung goong dd da theo kie’u md thanh cung tien hanh tren cSi can. 
Viec md thanh dupe tien hanh nhd mot thiet bi kie’u ban le dupe trang bi s5n tren gong. 

Vdi goong tu do thi viec do tai dupe thuc hien nhd co trang bi cho goong cac thet bi 
chuyen tai dan tu dong co, bien day goong thanh mot bang tai dd chuyen da tu pong 
nay sang goong khac hoac do ra bai thai. 

Khi xay dung ngSm neu dung dudng sat de van chuyen thi thudng phai su dun: cac 
loai dau keo chuyen dung, phd bien hon ca la cac loai dau keo dung acqui. Khd baih xe 
la 750 va 900mm (hlnh 4.3). 
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C) 



JSSB* 

—i 

1 

19 


@1 







llltlilH 


1 

m 



^11 4; . 4 



SlfillMiflS 


Hinh 4.2 : Cck phtfong lien ilicii dd Iren dik'fng ray 
a) Gating cti'dinli; b) Gating do da qua thanli; c) Gating co thiel bi thdi da 



Trong nganh mo nguroi ta con dung loai dau keo tiep xuc, tuy nhien trong xay dung 
ham thl ft dung do che do an toan doi hoi cao hern. 

0 Lien Xo (cu) da san xuat cac loai dau keo dien trong lupng tu 2 den 14t. Dac tmh 
ky thuat dupe ghi tom tat trong bang 4.5. 


Bang 4.5 


Loai dau may dien 

Trong lupng 

Cong suat dong co 

Toe dp 

Luc keo 

(t) 

(kW) 

(km/h) 

(kN) 

snPB 

5 

12 

6,5 

6,5 

AM/L8 

8 

20 

7,5 

8,1 


snPB 

AM/1-8 

APn-18 


14 


47 


10 


17,8 





























Tat ca cac loai dau keo dien do Lien Xo (cu) san xuat nguon nang luqng deu co co 
dang acqui sit-nikel d£ dam bao trong cac ca lam viec khong phai nap dien. Viec thay 
acqui va nap dien cho acqui duqc thuc hien 6 tram dau may (depo). 

Viec tinh toan sure keo cua dau may duqc tien hanh theo trinh tu sau: xac dinh khoi 
luqng cua doan tau xuat phat tu hai dieu kien la luc bam khi len doc, luc phanh khi 
xuong doc va duqc tinh toan theo cong thuc sau: 

JOOOvM^ (44) 

co, + i +110a 


trong do: M c - khoi luqng doan tau chef day da, t; 

M d - khoi luqng cua dau may dien, t; 
i|/ - he so bam cua banh xe vc(i ray 
khi khoi dong len doc y = 0,12. 
khi phanh (ham) \\i = 0,16; 

0 ), - sure can rieng cua toa nang, N/kN; 
khi khoi dong co, = 7 9. 

khi phanh co, = 6 7. 

i - do doc cua duong %o; 
a - gia toe, m/s 2 . 

khi khoi dong a = a^ (a„ la gia toe khoi dong bang 0,03); 
khi phanh a = a h (a h gia toe ham) xac dinh theo cong thurc: 



6 day: v h - toe do luc bit dau ham, m/s; 
/ h - chieu dai duong ham, m. 

So goong trong doan tau: 


, M c 

8 M, + W, 


(4.6) 


trong do: M c - trong luqng doan tau nang, t; 

M, - trong luqng toa khong, t; 

W, - sue cho cua goong, t. 

„ . s t u 

So luqng doan tau: n dt = — (4.7) 

trong do: t q - thoi gian quay vong cua doan tau, ph; 
t n - thoi gian xuc da cho tau. 

So luqng diu may lam viec lay bang so luqng doan tau cong them mot dau ma) du 
phong 6 m6i cua ham. 
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Khi van chuydn bang duong sat phai giai quyet mot loat van de lien quan den dubng 
van chuyen nhir duong co dinh, dubng tain, cac loai ghi, cSu can, thiet bi doi goong v.v... 

Tuy thuoc vao thdi gian su dung o hien trircmg ma ngudi ta chia ra: duong ray tarn dat 
b ghn guong dao ngay sau khi thai da va duong ray co dinh dat thay cho duong tarn, de’ 
khai thac suot trong qua trinh thi cong ham. 

Cau tao dubng ray co hai phan: cau true phan duoi va cau true phan tren. 

• Can tnic phan tren gdm co cac ray; cac chi tiet no'i, giu ray (dinh crampong, oc noi 
va lap lach) va ta vet cung voi lop balat. 

• Can true phan diriri gom day hang va ranh thoat nude. 

Khi xay dung ham tuy theo trong luqng doan tau ma su dung ray P-24; P-33; P-38 dat 
tren ta vet g6 hoac thep. Lop balat co tac dung de phan bo ddu tai trong tir ta vet xuong 
day hang. Lop balat dung chu yeu la da dam kich co tu 20 den 60mm hoac soi cung kfch 
cd nhu vay. Chieu day cua lop khong nho hon 90mm. Ldp balat loai nay chi su dung 
tren nhung duong ray ma thdi gian phuc vu cua no khong nho hon 2 nam. 

True tiep d gan guong trong qua trinh thi cong cd dat duong ray tarn. De lam duong 
tarn ngudi ta dung cac khau che s^n tu ray dai 1 den 5m gdn tren ta vet thep hoac cac 
khung ray di chuyen dupe. M;\u cua mot khau ray di dong nhu mo ta tren hinh 4.4. 



i -1 

Ss 

' 



Hinh 4.4: Ket can eluting ray 

a) Khan ray di dong; 1. khau ray di dong; 2. dudng ray cd dinh; 

b) Dating ray codinh; 1. ray; 2. ta vet; 3. ban dem; 4. bulong giu; 5. ldp balat; 6. ranh thoat nude. 

Cac so dd cong nghe dao ham thuy lpi hien dai. da so ngudi ta dung so do boc da cho 
cac doan tau nhd thiet bi chuyen tai hoac dimg goong tu chuyen nhu da neu tren. Vdi so 
do nay khong mat thdi gian doi goong va doi tau d gan guong. 
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Thiet bi chuyen tai thuc chdt la mot bang tai di chuyen dupe, dai 40 - 50m, c6 lang 
suat den 150m 3 /h. Chung dupe ghep noi vdi may xuc. Doan tau r6ng (chua co da) 4upc 
xep dudi bang tai va dupe keo dan ra khoi guong dudi bang tai de nhan da. Co thiet bi 
chuyen tai se tang thdi gian sir dung cua may xuc len rat nhidu. Cac thiet bi chuyen tai 
cung co the" tu di chuyen nhd mot dong co dien hay dong co khi nen hoac ducc di 
chuyen nhd chfnh may xuc hay tdi keo. Viec dung thiet bi chuyen tai dang bang tainhu 
tren (loai YnjI-2M) chay tren ray khi thi cong ham Arpa-Xevna d Acmenia ciinj vdi 
may xuc loai nilH do Lien Xo (cu) che tao dam bao nang suat xuc da 30 - 40m /h. 

Khi khong dung thiet bi chuyen tai thi d gan guong dao phai co thiet bi de doi goong 
va lap tau (co nhieu dang khac nhau, co the tham khao d cac so tay thi cong ham loac 
thi cong mb). 


Bang 4.6 


Cac chi tieu 

Cac loai xe 

MA3-508 

KpA3-256 

MoA3-6401 

BEJ1A3-MO 

Sue tai, t 

8 

10 

20 

27 

Dung tich thung xe, 

4,0 

7,5 

11,0 

15,2 

Chieu cao xuc, m 

1,95 

2,60 

2,85 

3,15 

Ban ki'nh quay, m 

7,5 

11,2 

7,3 

7,5 

Cong suat, kW 

133 

177 

159 

266 

Toe do tdi da, km/h 





tren dudng 

60 

47 

40 

55 

trong hiim 

15 

15 

15 

10 

Trong lupng tdng cong, t 

14 

22,2 

38 

55 


Khi xay dung cac ham co nhip hang ldn hon 6m thi thudng dung van chuyen dang 
khong ray, chu yeu la cac oto tir do co trang bi thiet bi loc khi thai de tranh gay 6 nliem 

7 

khong khi trong ham. 0 Lien Xo (cu) thudng dung chu yeu cac loai xe co tai troig tu 
8 - 27t nhu MA3-508, KpA3-256, BEJTA-3540. Trong nhung nam gan day ngmi ta 
dung cac loai xe tu do chuyen dung duoc thiet ke phu hop vdi nhung dieu kien khaithiac 
trong hang ngam. O Lien Xo (cu) nha may Mogilev da san xuat cac loai xe nay nhr xe 
MoA3-6401 da sir dung rat co hieu qua khi thi cong td hop ngam Hoa Blnh cua nucc t.a. 
Xe MoA3-6501 co tai trong 20t, toe do di chuydn tdi da tren dudng 40 km/h, vuot cuoc 
do doc 10%. Loai nay dung dupe cho nhung ham tiet dien trung binh va ldn. Dae tint key 
thuat cua cac loai xe tu do thudng dung de thi cong ham do Lien Xo (cu) san xuat c< tlhe 
tham khao bang 4.6. De xac dinh so bo so lupng xe co thd sir dung toan do tren hinh4..5. 
Ngay nay nude ta dang co quan he kinh te vdi hau het cac nude tren the gidi do do tong 
qua trinh thi cong co the chon cac loai xe may co cac tfnh nang tuong tu do cac mde 
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khac san xuP't. Tuy nhien, voi trim quan ly chung cua nganh cung nen co nhung dinh 
huomg trong viec mua sdm thiet bi vi hai nguyen nhan sau: 

• Trong thuc te thi cong ham moi chi phi ve thiet bi khong dCrng 6 viec mua sSm trang 
thiet bi ban dau ma con doi hoi cac chi phi rat Ion vao viec mua sdm phu tung thay the. 

• Trong thi cong ham cong tac sua chua, duy tu bao duong may moc thiet bi thurong 
dong vai tro het sue quan trong. Trong nhung "xubng ham" cong tac sura chua, t6 hop 
thanh cac cum chi tiet thay the hoac thiet bi thay the phai thuong xuyen va san sang, vi 
moi cham trd trong thi cong ham do bat ky nguyen nhan nao cung d6u dan den nhung 
hau qua khon lubng. 


Voi nhung ly do tren neu Khong co dinh 
hudng se rat kho khan cho cong tac sua chiia khoi 
phuc cac chi tiet hoac thiet bi va se rat ton kem, 
bi dong cho cong tac mua sdm phu tung thay the. 
Thuc te thi cong ham tren cong trinh thuy dien 
Hoa Binh, xay dung mo o Quang Ninh hoac cac 
mo khac cua nuoc ta da chung minh dieu nay. 
Dac biet khi d trong nuoc nganh co khi mo con 6 
trinh do het sue thap kem va chap va. 

Khi thi cong cac gian may, cac buong co 
kich thuoc Ion cu ly chuyen da gan co th6 dung 
goong tu hanh dang dong co chay bang cap 
dien. 6 Lien Xo (cu), Ba Lan va cac nuoc khac 
da san xuat cac loai goong tu hanh co day la 
bang tai dam bao tu thai da va chuyen tai tu 
goong nay sang goong khac chay bang dong co 
la'y dien bang cap dien mem cuon tren mot tang 
ben suon, chieu dai cap 400 - 450m. Toe do di 
chuyen toi da cua loai goong nay la 8km/h. 
Dac tinh ky thuat cua chung co thd tham khao 
bang 4.7. 



Khoang each tir girong d§'n bai thai 
t = la thdi gian xuc 1 xe 


Hinh 4.5: Toan do de xac dinh 
so lifting oto tti do de chuyen da 
tif gifting ra bai thdi 


Bang 4.7 


Cac chi neu 

Cac loai goong tu hanh 

4BC-10 

1BC-20 

CKB-10 

2BC-15 

Sure tai, t 

10 

20 

13 

15 

Dung tich thiing, nT 

8,4 

12,9 

7,5 

9,0 

Toe do di chuyen km/h 

8.0 

8.0 

8,5 

7,0 

Dp doc gioi han, dp 

10 

10 

12 

12 
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So luong oto til do hoac goong tir hanh diroc xac dinh theo toan do (hlnh 4.5). 0 day 
t = t x + t M (t x - thdi gian xuc da, t M - thdi gian do da). 

Viec chon so bo cac thiet bi van chuyen chu yeu can cii vao be rong hang va co the 
tham khao bang 4.8. 


Bang 4.8 


Nhip hang 
(m) 

Loai may xuc 

Loai phircmg tien van chuyen 

Loai xe 

Dung ti'ch thung (m 3 ) 

2,5 

nnH-ic 

Goong 

1,20-2,20 

3,0 

nrm-3 

n 

1,6-4,0 

4,0 - 6,0 

nnn-4 

M 

4,0 - 10,0 

7,0- 10,0 

nnB-3K, 3J\,4 

Oto tu dd 



May xuc gau 

MA3 - 508 

4,0 


30-5114(5112) 

KpA3 - 256 

7,5 

Lbn hem 10 

May xuc gau 

MoA3 - 6401 

10,0 


30-7114 

BEJ1A3-540 

15,2 
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Chumig 5 

GIA CO HANG NGAM 


§1. KHAINIEM CHUNG 

Cac di£u kien tu nhien cua khoi dia tang va chat lugng cua chung sau khi dao hang la 
cac nhan to de xac dinh kfch thude va ket cau cua vo ham cung nhu quyet dinh loai va 
phirang phap gia co (chong da) hieu qua trong qua trlnh thi cong. 

VI chong dung de: chong noc va vach hang ngam khoi bi pha hoai trudc khi xay vo 
helm vlnh ciru, de bao ve cong nhan va thiet bi d trong ham khoi nguy hiem do Id da va 
chung dirge goi la vi chong tarn. 

Trong da cung nut ne, phan lap hoac co kep cac ldp set sau khi dao co the xay ra hien 
tugng xe dich va sut Id cac cue hoac khoi da rieng re, co khi ca mot ldp nao do do mat 
6n dinh. Hien tugng nay khong xay ra tuc thdi sau khi no min guang ma thudng sau mot 
thdi gian nao do tinh bang gicr, doi khi tinh bang ngay. 

Tlidi gian nay thudng du de dung vi chong tarn cho mot bude dao tir 2 den 4m 
(tuy thuoc vao dac tinh va do nguyen ven cua dia tang). 

De chgn dung dan ket cau cua vi chong, kfch thude va khoang each cua chung can 
thiet phai co day du cac so lieu ve dia chat cong trinh va cac chi tieu co ly cua da't da, 
cac so lieu ve ap luc dia tang hoac kfch thude sut Id. Tuy nhien, viec xac dinh gia tri cua 
ap luc dia tang la mot bai toan rat kho, khong phai bao gia cung co ldi giai, ngay ca sau 
khi da tien hanh dao dat da cua hang ngarn. Ngoai ra, tai trpng len vi chong theo thdi 
gian ca ve chat va lugng d6u thay doi mot each khong don dieu do hang loat nguyen 
nhan nhu anh hudng cua no min: sir thay doi cac dac trung ca ly do tac dong cua nhiet 
do, cua khi quyen, cua nude; su giam yeu ciia vi chong do ri, do cac tac dong an mon 
cua nude co tinh xam thuc v.v... Doi vdi vi chong tarn co hang loat cac yeu cSu v& kinh 
te, ky thuat va cong nghe can phai thoa man. 

• Cac yeu cau v6 ky thuat bao gom: do b6n cao; tinh on dinh cua vi chong phai du 
tiep nhan vdi do an toan nhat dinh cac loai tai trong tinh, dong, chan dong co th6 xay ra; 
Tinh dan gian cua vi chong ve cau tao, vi. lip ghep, thao da; tinh chong chay v.v... 

• Cac yeu cSu ve kinh te nhu: khong khan hiem vi vat lieu va cac chi tiet lien ket 
khac; tinh vlnh ciru; gia thanh khong cao; co the sir dung nhi^u Ian; kich thude va trong 
lugng khong ldn. 
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• Cac yeu cau ve cong nghe: tinh don gian; d£ cong nghiep hoa viec che tao va xay 
dung; d£ to hop; kha nang co gioi hoa qua trinh thi cong dg dam bao thoi gian dung vi 
chong la nhanh nhat; khong cong kSnh, khong chiem khong gian a gAn guong... 

Cac loai vat lieu d£ lam vi chong nhu: g6, thep hinh, cac loai cot thep nhAn hoac co 
go, luoi thep, betong, betong phun... 

Ngay nay thuong ap dung cac loai vi chong dang vom hoac khung bang go, bang 
thep; vi chong neo; vi chong betong phun va vi chong betong toan khoi do tai ch6 v.v... 

Vi chong g6 dang khung; nan quat hay da giac ngay nay umg dung han che trong thuc 
te. Chung chi su dung trong thoi gian ngdn, cho cac hang khao sat, cac hang phu tiet 
dien khong 16n va dao trong dat yeu hoac o nhung doan ham ngAn n^m trong vung dat bi 
phay pha va cac pha hoai khac. 

§2. VI CHONG VOM THEP 

Trong nhung dieu kien dia chat cong trinh phufc tap, trong cac loai dat yeu, da bi pha 
hoai xac dinh duqc he so do cung nho hom 4 thi hay dung vi chong dam vom thep. Vi 
chong vom thep la mot he khong gian ghep tir nhung vom che tao tu thep I hoac cac loai 
thep hinh chuyen dung khac duqc gi^ng lai voi nhau de dam bao on dinh theo phuorng 
doc ham. 

Khoang giua cua vom va da neu vach hang 6n dinh thi duqc ghep chen bang van g6 
hoac tarn betong cot thep due san roi nem chat vao da. Trong nhung ham thuy lqi co ap 
thi khong cho phep sir dung van chen bang g6 neu vom thep duqc bo lai trong vo betong 
vlnh cuu. 

Vi chong vom thep tuy thuoc vao tiet dien ngang cua hang co the g6m hai hay ba 
doan, noi voi nhau bang bulong. 

Tren hinh 5.1 la mot ket cau duqc su dung kha pho bien cua vi chong vom thep. 
Chung co dang cong tron hoac da giac, cac nut chinh cua vom deu duqc noi bang 
bulong. Khi co ap luc ben thi vom duqc bien thanh ket cau dang khep kin bang each 
dua them thanh chong vang bang thep vao vi tri chan vom. Chan cot thang dung duqc 
chon sau vao dia tang 15-20cm. Theo phuong doc cac thanh vang cung phai noi true 
tiep vdi vom bang bulong. Khoang each cua cac thanh vang doc theo vom thuong 
tu 1 den 1,5m. De’ lam vi chong vom ngudi ta thuong su dung thep I tir 1-14 den 
1-27. Cac vom dat each nhau tir 0,3 den 1,3m. Vi chong vom chiu ap luc dat duqc 
tinh bang phuong phap tuong tu nhu tinh vo betong mot lop (xem giao trinh thiet 
ke ham). 

Viec dung vi chong vom thep tien hanh ngay sau khi thai da xong. Dau tien dung hai 
cot, giang lai voi cac vom da dung o sau bang cac lien ket doc, sau do la cac chi tiet con 
lai cho den khi khep kin vom. Viec lap rap cac chi tiet thuoc phan vom co the bang mot 


100 



gia ii dong hoac xe nang. Sau khi dung xong vom thi ghep van chen va xep da hoac g6 
dc lip day khoang trong giua van va vach hang. 




1. ph£n vom ben tren; 2. cot; 3. thanh cang thep hoac giing; 4. tarn ke; 
5. moi noi lap rap; 6. thanh vang ngang or chan vom 


tiet kiem thep, trong mot so trirang hop vom thep htnh co the thay b^ing vom 
the) duoc che tao tir thep goc nho hoac cot thep sau nay dua \ ao dong vai tro cot thep 
cui vo ham vlnh chu. Day cung la mot giai phap kha ly thu da duoc ap dung trong 
thir: te. 

"ren hinh 5.2 la ket cau vom dang luoi thep lap tir cac cau kien rieng re. M6i cau kien 
cuavom luoi lap tu 4 thanh cot thep lam viec mot, thirbng la thep gai d = 24 - 26mm, 
cacthanh lien ket 2 dirdng kinh 16mm va ban goi 3 kich thuoc 300 x 350mm tren do co 
cac 16 4 de’ lien ket bulong. 
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Hinh 5.2a: Can kien vom khong gian dang lifd'i 
a) Nliin cluing can kien; b) Sc/ do kliong gian lifcfi; c) Ban ke co Id. 

§3. VI CHONG NEO 

Vi chong neo khong chi co tac dung chong sut lof ma con co tac dung dua ca khoi da 
bao quanh ham vao lam viec, bien noc va vach hang thanh mot ket cau thong nhat co 
kha nang chiu tai kha Ion. Tinh on dinh ciia hang khi su dung vi chong neo duqc dam 
bao do tang kha nang lam viec cua dat da b^ng each gia co cac lop rieng re hoac vung 
pha hoai. Cac neo duoc gia co ra phia ngoai vung sut la, giir noc va vach hang tCr phia 
khoi da, do do chung khong chiem khong gian cua hang. Vi chong neo co the ap dung 
cho da cirng vai he so do cung bien thien trong khoang rat rong (f k > 4). 

Theo nguyen tdc gia co trong da ngudi ta phan ra lam ba loai neo: neo thep, neo 
betong cot thep va neo chat deo (epooexi). 

a) Neo thep 

Neo thep duqc gdn cung vao 16 khoan nha d&u neo. Tuy theo ket cau cua d^u neo 
phan ra lam neo chem va neo dau no. 

Ngay nay co rat nhieu dang neo chem va neo dau no khac nhau da duqc tlur thach 
trong thuc te nhung pho bien han ca la cac loai mo ta tren hinh 5.3. 

Viec dat neo chem duqc thuc hien nhu sau: thanh neo 1 co chi6u dai Ion han mot 
chut so v6i 16 khoan de dat neo 3 co cim san vao khe che tao truac trong than neo mot 
nem 4 duqc dua vao 16 3 roi dung bua dong a dau ngoai cua neo de dau neo ngam chac 
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vao dat. Sau do dal ban dem 5 roi xiet ecu 6 de ep ban dem vao dat va tao nen trong than 
neo mot lire cang nao day. Loai neo chem don gian nay la ket cau khong thao ra duoc. 
De tiet kiem thep bang each tao kha nang dung di dung dung lai nhieu lan, ngubi ta tao ra 
cac loai neo co dau no. So do nguyen tac cua loai neo nay nhu tren hinh 5.3c. Dac trtmg co 
ban cua cac loai neo dau no la co kha nang tu nem chat \ao da khi tang tai trong cang trong 
than neo (cung co loai chi dung lai phan than neo nhu tren hinh 5.3c). 


a) b) 



c) 



Hinh 5.3: Ket cun neo client va neo dun no' 
a) Neo co don chem: h) neo dan ntfdoi \mu’ \ d phdn i'fin> 

Ket cau neo duoc xem la hop ly neu nhu do b<in cua dau neo bring do b^n keo dut cua 
than neo. 

So do tmh toan cua dau neo chem va dau no nhu tren hinh 5.4. 

Kha nang chiu luc tmh loan cua thanh neo P dubi tac dung cua tai trong doc true 
duoc xac dinh theo cong thurc: 


P c = F.R s .m v 

trong do: 

F - dien tich giam yeu tiet dien thanh; 

R, - do ben tmh loan cua vat lieu thanh chiu keo; 
m. - he so dieu kicn lam \'iec. 

m v = 0,7 0.90; 

Kha nang lam viec gibi han cua neo chem vao neo dau no: 


T = 


mS' R 


K 


p 


trong do: 

m - so chi tiet cua dau neo, lira len vach 16 khoan, thuong thl m = 2 4; 


(5.1) 


(5.2) 
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S' - dien tich tiep xuc cua mot chi tiet bam vao vach 16 khoan dupe xac dinh 
trong tCrng truong hpp cu the xuat phat tu cau tao cua dau neo va 16 khoan 
de dat neo; 

R - do ben tieu chuan cua dia t^ng (R ep ) hay cua thep (R CM ) khi chiu ep mat; 



d) Bit dau nd Ket thuc nd 



No dang chem 


Hinh 5.4: Set do tilth cac dau khoa cua neo kim logi 

a) Dau cliem; 

b) Dau nor bang doan than item; 

c) Dau no co vo tru doi xitng; 

d) Dau no phan xitng (item tritot) 
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K - he so ep cua chi tiet dau neo vao vach 16 khoan: 


K„ 


1 

sma + f ms 


trong do: 

a - mot nira goc vat cua nem hay dau no lay theo ca'u tao va klch thudrc cua 
dau neo, a = 2 + 5°. 

f ms - he so ma sat cua chi tiet dau neo vao da dupe xac dinh theo bang 5.1. 


(5.3) 


Bang 5.1 


Vat lieu tiep xuc 

He so ma sat cua vat the kho 

He so ma sat cua vat the uot 

Thep-da granit 

0,4 - 0,5 

0,3 - 0,4 

Thep-sa thach (cat kd't) 

0,35 - 0,40 

0,32 - 0,38 

Thep-da voi 

0,25 - 0,40 

0,20 - 0,35 

Fhep-argilit (alevrolit) 

0,35 - 0,45 

0,25 - 0,30 


Dien tlch tiep xuc cua chi tiet dau neo voi da: 


S’ = / / k 

^ ‘(O'p^s 


(5.4) 


trong do: 

/ (0 , / p - chieu rong va chieu dai bd mat tiep xuc ly thuyet cua ddu neo voi 
dia tang tren hinh 5.4; 

k s - he so tiep xuc co xet den dp loi lom cua bd rnat cua cac chi tiet, do 
khong b4ng phang cua vach 16 khoan cung nhu chieu sau ap dung (k s < 1). 

Kha nang chiu lire tfnh toan cua dau neo: 


P z = T.k n .m v (5.5) 

trong do: 

T - gia tri nho nhat cua kha nang chiu lure gioi han cua dau neo xac dinh theo 
cong thLrc (5.2); 

k n - he so chuyen doi tir do ben tieu chuan sang do hen t(nh toan; 

m y - he so dieu kien lam viec (khi 16 khoan kho, m y = 0,9, khi udft m y - 0,7 0,8). 

He so k n doi voi do ben cua da't da khi trupt duoc xac dinh theo so lieu thirc nghiem 
khi chat tai lau dai, doi voi do ben trupt cua thep thi k n = 0,70. Khi tmh toan so bo doi 
voi dia tang bdn vung (R c > 60 MPa) k 71 = 0,9 - 1,0, doi voi do bdn trung binh (30 - 60MPa), 
k^ = 0,7 + 0,8; con da kem ben (10-30 MPa) 1^ = 0,5 h- 0,6. 
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Chieu dai cua neo: 


/„ = h„ + 4 (5.6) 

Trong do: 

h n - chieu sau vung pha hoai; 

/ z - chieu sau neo n4m ngoai vung pha hoai (hoac vung sut 16 tinh toan), 
doi voi neo thep / z = 0,25 h n . 

Nhupc die’m chung cua neo thep la khong co phong ri. 

b) Neo belong cot thep 

Neo betong cot thep la mot thanh thep duoc gSn chdc vao trong 16 khoan bang vira 
ximang hoac ximang cat, 6 dau ngoai co trang bi mot ban dem. 

Theo phuong phap lap day 16 khoan bang vira, neo betong cot thep duoc phan lam 
neo dong, neo ep va neo dang "perpho" (hinh 5.5). 



Hinh 5.5: Ket can neo betong cot thep 
a) Loai dong; b) Loai ep; c) Loai "Perpho". 


Don gian va sir dung rong rai hon ca trong 
thuc te la loai neo dong (hinh 5.5a). De dat 
chung dau tien nguoi ta lap day vira dac vao 16 
khoan, sau do dira vao 16 (dong hoac an) mot 
thanh thep. Cac neo loai nay da sir dung pho 
bien 6 hau het cac hang, ham cua to hop ngam 
thuy dien Hoa Binh, thuy dien Ialy, cac thuy 
dien Ion 6 Lien Xo (cu) va cac nuoc khac. 

Vua ximang cat hoac vira ximang co do dac 
khac nhau la vat lieu chinh, xac dinh do ben 
gia co, thofi han dua vao sir dung, cong nghe 
thi cong va nang suat dat neo. 



Hinh 5.6: Cac tuyp keo de dat neo 
a, b)Tuyp nhieu ngan; c) Tuyp mot ngdn 
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C) nhung ham xay dung trong da doi khi doi hoi phai chuyen vua di xa mot khoang 
khong Ion (10-15m va 16n hon) chung thudng co nhung tinh chat sau: do sut phai dam 
bao de chuyen vua bang ong cao su vai vdi khoang each can thiet; co do dong deu va 
khong phan tang, co do ben cao v.v... De giam do keo va cai thien dieu kien lam viec khi 
bom vua theo dudng ong mem. dd nghi dung cat nho co mddun do Ion M k = 1,3 ^ 1,50. 

NgirOi ta dung pho bien trong thuc te la cac vua ximang co thanh phan X: C(1:0) vdi 
N/X = 0,3 0,35; vua ximang cat X: C (1:1) va (2:1) vdi N/X = 0,3 ^ 0,4. 

Thanh thep neo thudng dung la thep gai dirdng kinh 16 - 25mm. Neo betong cot thep 
duoc khoan sau ra ngoai \ r img pha hoai mot doan / z tri so cua no dupe xac dinh theo 
cong thuc: 

/ M_> 0 .5m (5.7) 

7 400t 

trong do: R s - do bdn tinh toan cua thanh neo khi chiu keo, MPa; 
t - luc dinh bam tinh toan, MPa; 
d - dudng kinh thanh neo (cm). 

Do ben cua neo betong cot thep cin phai dupe kiem tra bang each nit thir neo. Khi rut 
thua neo co the! xay ra hai trudng hop: pha hoai theo be mat thanh neo vdi vua, khi do do 
ben cua neo dupe tinh do luc dinh bam cua vua vdi thanh neo, va dut theo mat dinh bam 
cua vach 16 khoan vdi vua, khi do do bdn cua neo dupe xac dinh bdi luc dinh bam cua 
vua vdi dia tang. 

Trong trudng hop pha hoai thir nhiit d trong cong thuc (5.7) dupe thay bang dudng 
kinh thanh thep, con x dupe thay bang luc dinh cua vua vdi thanh thep. Trong trudng hpp 
pha hoai thur hai d thay bang dudng kinh 16 khoan va x duoc thay bang luc dinh cua vua 
vdi dia tang. Chieu dai neo dupe lay theo chieu dai ldn nhat cua hai gia tri tren. 

O nhung viing co khi hau khiic nghiet thi di6u kien tu nhien co anh hudng rat ldn den 
nhung gia tri tinh toan va cong nghe thi cong cac loai neo, dac bi6t la neo betong co't 
thep. Trong nhung trudng hpp nay nhieu khi ngudi ta phai sir dung cac phu gia de dam 
bao cac dac trung tinh toan cua neo betong cot thep. 

Gia tri tinh toan cua luc dinh bam cua vua vdi thanh thep gai vdi cac nhiet do duong 
thudng lay 25 - 35 kg/cm 2 . 

Nhupc diem co ban cua neo betong cot thep ma thanh thep dupe dong vao 16 chem 
day vua co tai trong tinh toan tir 80 den 120kN la cac neo nav chi lam viec khi vua trong 
neo dat do ben can thiet. De rut ngan thdi gian dong cung cua vua ngudi ta dung cac loai 
ximang truang no the tich, ximang dong ket nhanh hoac ximang nhom oxyt, hoac dua 
vao cac phu gia dong ket nhanh nhu clorua canxi, aluminat, natri, thuy tinh long v.v... 

Trong cac loai dia tang ngam nude ngudi ta dung neo co chat chen lap la chat deo polime; 

De dat neo chat dinh ket la cac loai polime ngudi ta dung cac thanh phan polime dong 
san thanh tui. Tuy theo loai polime ma cac tui nay co dang mot ngan hoac nhieu ngan 
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(hinh 5.6). D6 lam neo ngircri ta thuang dung cac loai keo epoocxi, cac keo phenol, hoac 
chat lam dong cung khac. 

Trong cac tui dung keo nhieu ngan thi trong 16 (ngan) 1 chua chat lam dong ket 
nhanh; con ngan 2 la chua cac h6n hap keo va chat don duac chua trong ngan 3. Trong 
tui mot ngan thi tat ca cac thanh phSn keo da tron san va chua trong ngan 4. Ong thuy 
tinh 5 hoac tui polietilen 6 duac dua vao trong 16 khoan, tiep theo la dua thanh thep neo 
co dSu nhon vao bang each dong chan dong vao tui dung keo (hoac ong thuy tinh) de 
tron chung va gia co 16 khoan. Luc dinh cua thanh thep gai vai cac keo lam neo rat 
16m t = 150 -J- 200 kg/cm 2 . Lire dfnh cua keo v6i dia tang tuy thuoc vao do ben va tinh 
nguyen ven cua dia tang t = 100 150kg/m 2 ; trong cac dia tang ngam nuac x giam di 

20 - 40%. 

Khoang each giua cac neo theo phuemg ngang va doc ham doi voi cac loai neo dude 
lay bang tri so nho nhat theo cac dieu kien sau day: 


a) Theo dieu kien tgo thanh vdm da 

(/, +b o) - m (5.8) 

c 

trong do: k b - he so phu thuoc vao hinh dang hang va do on dinh cua da k b = 0,2 0,3; 
b 0 - b6 rong (nhip) hang, m; 
q lc - ap luc thang dung tieu chudn cua dia tang, MPa; 

c - luc dfnh cua dat trong vung pha hoai, xac dinh bang thi nghiem. D6 
tinh toan s a bo co the tinh theo cong thuc sau: 


c = 0,3 f k 

b) Theo dieu kien on dinh cua da gitfa cac neo 



, m 


c) Theo do ben gia co cua neo 


(5.9) 


(5.10) 


a = 



, m 


(5.1 L) 


trong do: P a - do ben gia co cua dau neo, kN; 
p n - dung trong cua dat, t/m 3 ; 
h n - chieu sau vung pha hoai, m; 
g - gia toe trong trucmg, m/s 2 . 

Tren ca sa tinh toan tien hanh lap ho chieu gia co (chong da tarn) hang, trong do oo 
so do dat neo, chieu dai neo va buac neo theo cac phuang (xem v[ du tren hinh 5.7). 
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b) 



flinh 5.7: Ho cliieu gia co hang bang neo va hfcfi thep 
a) Phan Iren liang; b) Clio liam nhip 8m 


(c =9,4) 


Trong nhung hang ngam chidu cao hang < 3m, 
viec ldp dat vi chong neo dupe tien hanh tCr day 
hang. Khi chifiu cao hang Ion hon 3m thi dat neo 
dupe tien hanh nhd gia di dong hoac thiet bi nang 
co san cong tac. 

Viec khoan 16 neo co the dung may khoan tay 
thong thirdng dat tren gia do khf nen hoac gia do 
co rut dupe. Doi vdi cac neo th^ng dung chu yeu 
dung may khoan co tay bua hoac khung khoan. 
Ngay nay cac nude co nganh cong nghiep mo 
phat tridn ddu san xuat cac loai may khoan co kha 
nang khoan 16 neo mot each thuan lpi. 

Viec ep vua vao 16 la mot thanh phan quan 
trong cua cong nghe dat neo. De lam dupe kh^u 
nay ngudi ta dung cac thiet bi chuyen dung. So 
do nguyen tac cua thiet bi nay nhu tren hinh 5.8. 
Dung thiet bi nay vdi ba ngudi co the dat 30 - 40 
neo trong mot ca lam viec. De rut ngiin thdi gian 
chu ky dao, qua trinh dat neo thudng tien hanh 



Hinh 5.8: May ep de dal 
neo belong col thep 
1. binh chufa vua ximang cat; 

2 thiing chua phu gia dong ket nhanh; 
3. ong ep vua 


song song vdi cong tac khoan guong doi khi song song vdi ca cong tac that da. 
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§4. VI CHONG BfeTONG PHUN 

Betong phun dupe ung dung rong rai trong xay dung ngfim de gia co tarn va lan vo 
vinh ciru cho cong trinh. Betong phun cung dupe dung de tang cudng cho vi choig a 
nhung vung ap luc ldn trong td hop cua betong phun vdi neo, vi chong vom va de chong 
phong hoa cho khoi da. 

0 Lien Xo (cu) nhung cong trinh gia co bang betong phun lan d&u tien tien hank vao 
nam 1959 tren cong trudng xay dung nha may thuy dien Khramx dpt II. Trong mot 
khoang thdi gian ngan a Lien Xo (cu) da thi cong va dua vao khai thac thanh cong hang 
chuc ham va cac hang nglm kfch thude Ion co sudung betong phun. 

Betong dupe phun bang may chuyen dung van hanh chu yeu bang khf nen. Vua dupe 
chuyen den dau phun bang ong mem. O d^u phun h6n hop vua kho dupe tron vdi rude 
roi phun len vach de phu be mat hang. 

May de phun betong theo nguyen tac cap h6n hop vua kho dupe chia lam ba loai: loai 
budng, loai tang co van va loai dang khe. Trong thuc te dung pho bien la loai buong. ^oai 
budng lai co loai mot budng (BM-60LI) va loai hai budng (EM-60TI, CB-66). Dac tfni ky 
thuat cua cac loai may phun betong do Lien Xo san xuat co thd tham khao bang 5.2. 


Bang 5.2. 


Cac chi tieu 

Cac loai may phun betdng do Lien Xo (cu) san xuat 

C-320 



CB-66 




E1V-70 

Nang suat tinh theo vua 
kho, m^/h 

L5 

4 

3-4 

4 

4 

4 

5-6 

56 

Khoang each cap vua, m 

30 

300 

200 

200 

200 

25 

250 

2)0 

Chi6u cao cap vua, m 

- 

- 

30 

50 

100 

10 

100 

fO 

Do ldn gicri han cua cot 
lieu, mm 

8 

- 

25 

25 

25 

30 

25 

D 

Lupng tieu hao khf nen, 
m 3 /ph 

<5 

- 

12-15 

8-10 

8-14 

16 

9 

13 

Loai dong c a 

Dien 

Dien 

Khf nen 

Dien 

Dien 

Khf nen 

Dien 

Den 

Cong suat dong co, kW 

Kfch thude co ban, mm 

4,5 

20 

3 

3 

3 

10 

5,5 

15 

dai 

1500 

1310 

1700 

1600 

1740 

1435 

1450 

34)0 

rong 

1000 

1320 

1100 

1200 

1100 

1435 

850 

1050 

cao 

1550 

1780 

1600 

2500 

1600 

3680 

1680 

23)0 

Trong lupng may, kg 

850 


1000 

2800 

1000 

4250 

850 

45)0 

Loai may 

Co cua 

Loai 


Loai 



Co trong dmg' 


van 

khe 


buong 



cua van 
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Ilinh 5.9: May plum belong dang liai buong 


May phun betong hai buong (hinh 5.9) gom co mot buong tren 1 va buong dudi 2, bo 
tri chong ten nhau dupe day bang van non 3 co trang bi he don bay dieu khien 4. Trong 
buong dudi la bo phan nhao tron dang dia 5 de cap vua kho vao nut ra. Bo phan tron 
quay bang mot dong co khi nen 6 qua hop so xilanh xoan. De bao ve dong co khoi qua 
tai ngudi ta tao mot khe noi gan vdi bo phan tron qua mot true. Khi bi ket thi no duoc cdt 
ra. Tir ngan ra vua kho duoc dua vao ong mem qua mot ong noi 7. Tiep theo vura qua ong 
mgm den dau phun. 


Viec tao hai buong la de dam bao cho 
may lam viec lien tuc. Tuy nhien, kich thude 
16n va dac biet la chieu cao Ion da lam han 
che su ap dung cua may trong nhung hang 
kich thude nho. 

Cac may dang buong co van (hinh 5.10) 
co cong suat cao hem. Bo phan lam viec co 
dang buong hinh trong theo phuong dung voi 
cac 6 hinh tru. Ngan hinh trong dupe day 
mot dau tren bang nap 4 co gioang cao su. 
Nguyen tac lam viec cua may nhu sau: h6n 
hop vua kho dupe dua vao mot phlu hd 1 cua 
may qua sang 2 va mot bo khuay 3 roi roi 
vao cac ngan van cua buong hinh trong 5. 
Khi xoay buong 5 co cac 6 chua vua kho thi 
cac ngan se roi vao (triing voi) cac 16 cira so 
6 nap duoi cua bo phan phan phoi 6. Qua cua 
so nay viJa kho se chiu ap luc cua khi nen 
de chui vao ngan lam viec sau do vao ong 
mem 7. 



Hinh 5.10: May plum betong EM - 68 

1. thiing chua vua kho; 2. sang; 3. canh tron; 
4. nap day boc cao su; 5. thiing co 6 ngan 
dang van; 6. bo phan phan phoi; 7. ong dan 
vira kho; 8. khung may; 9. dong co dien; 
10. vo bao ve (Lien Xo cu che tao). 


Ill 



Bo phan lam viec va dong co dien 9 diroc bao ve bang vo 10 dat tren khung may (8). 
Uu diem cua may co buong dang trong xoay co ngan (BM-68. C320)... la kfch thu5c 
gon, don gian trong van hanh va lam viec lien tuc. Nhupc die’m la mon dem cao su 
nhanh va cOng suat Ion. 

Lircmg nude de lam udt betOng phun diroc dieu chinh bang mot van 6 dau phun. 
Chieu day lop phun diroc ki6m tra bang cac moc dinh vi la nhirng thanh thep cai 
15-20cm gan vao cac khe nut. Gia tri cua N/X tir 0,4 den 0,5. 

Luong vua phan xa tuy thuoc vao trang thai va cong tac chuan bi be mat phun (va^h 
hang), cung phu thuoc kha nhieu vao ap lire phun va goc nghieng cua ddu phun so \6i 
mat hang. Thong thuong 6 phan tuong vao khoang 10 - 15%, phan vom la 20 - 25%. De 
lam cot lieu cho betong phun nguoi ta dimg cat, soi va h6n herp cat soi dap ung cac yeu 
cau trong quy pham. 

Td hop mot thiet bi phun (may tron h6n hop kho, thiet bi cap vat lieu va may phun) 
tuy thuoc vao ki'ch thuoc hang. 

Trong nhirng hang tiet dien nho, chidu cao < 4m thi dung so do khong can may nang 
nhu tren hinh 5.11. Khi chieu cao hang > 5m thi nen dimg so do bo tri thiet bi theo chidu 
cao (hinh 5.12). 



4 


Hinh 5.11: Bo tri thiet hi de phun betong 
1. may phun betong; 2. bang tai; 3. ben chua betong; 

4. thung chua; 5. toi de phan phoi vat lieu. 

Trong nhirng hang rong cho phep sir dung giao thong khong ray (oto) cac thiet bi co 
the lap dat tren oto (hinh 5.13). 

Viec td chuc cOng tac phun betOng phu thuoc vao tiet dien hang, trinh tu thuc hien 
cac cOng doan trong chu trinh dao va to chuc van chuydn cac vat lieu thanh phan cua 
betong phun. 
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Hinh 5.12: Sudd bo ti l thiet bi theo cliieu cco 

1. may tron betong; 2. khung kim loai di dong; 3. may phun betong; 4. ben nang ha de cap vat lieu. 



Illnh 5.13: Thiet bi ca gun de plain betong 

1. thiet bi cho ngudi phun cling voi bo dieu khie’n tay nang; 2. tay nang; 3. ong co dau phun a cuoi 

Trong cac loai da yeu khong on dinh, betong duoc phun ngay sau khi dao hang. Khi da 
co betong phun bao ve mdi tien hanh xuc da va cac cong doan khac cua chu trinh dao. 

Cac cong viec cua qua trinh phun belong bao gom: chudn bi bd mat dd phun, che tao 
hdn hap vira phun, phun va bao duong doan da phun. Trade khi bat dau cac cong viec 
tien hanh choc da om can than be mat, rira be mat bang niioc, thoi kho be mat bang khi 
nen, bat may va tien hanh phun. Viec phun betong bat dau tu tirang sau do len vom de 
khep kin tiet dien phun. Lop dau tien khong nen vuat qua 5 - 7cm. Cac lap tiep theo 
phun sau ldp trirac 15-20 phut. Viec bao duong lap betong phun tien hanh bang each 
phun nude len bd mat ldp betong phun de tranh ran nut ldp nay. Trong didu kien ngam 
dac trung bdi do am Idn (80 - 90%) va nhiet do khong doi, tao nen nhung dieu kien 
thuan lqi cho qua trinh dong cung va tang do ben cua betong phun. Doi khi khong can 
phai bao duong betong phun a trong ham. 

Thdi gian can thiet de phun betong cho mot bude dao co the tinh theo cong thuc: 

T=t,+t 2 (5.12) 

trong do; t, - thdi gian chuan bi mat de phun. Tuy thuoc vao kich thude hang 
t, =10 -r 20 ph. 
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t 2 - thai gian phun betong, ph 


l 2 - 


6QFhp h k c k 0 

P kiV 


(5.13) 


trong do: 

F - dien tfch can gia co bang betong phun, m ; 
h ph - chieu day tfnh toan cua lop phun, m; 
r - he so thoat ra cua betong phun, r = 0,69; 

P kl - nang suat ky thuat cua may phun betong, m /h vua kho; 
k c - he so xet den phuong phap dao hang, khi dao bang may dao lien hop 

k L . = 1,0 1,05, khi khoan no min co ap dung cong nghe no min tao bien k c = 

1,1, no min thuang k c = 1,1 -r 1,3; 
k t - he so sir dung thdi gian cua may phun, k t = 0,7 -s- 0,8; 
k 0 - he so xet den lucmg betong roi vai khi phun k 0 = 1,15 1,25. 

Khi dao hang ngam trong nhirng vung co nhiet do am, thi trong thanh phan betong 
phun co dua vao 2% chat phlorit natri va 8 - 10% ba giay. 

D6 phun betong co th6 dung ximang pooclang, ximang puzolan vcfi ham luong 
300 - 350kg/m 3 vua kho. Trong nhung di6u kien dia chat phuc tap co the’ ap dung betong 
phun to hop voi neo va luoi thep, con trong nhirng dieu kien dac biet thi to hap vdi neo 
va vom thep. 

Trong nhung nam sau nay d! giam bui va giam cong doan che tao vua phun a trong 
ham nguai ta su dung phuong phap phun uat pho bien han. Khi sir dung phuang phap 
phun uat vua betong dugc che tao a tram tron va dugc cap den may phun. May phun 
betong theo phuang phap uat, v6 nguyen tac, khong khac gi may phun thco phuang 
phap kho. Da so may phun betong hien nay d6u phun dugc ca theo phuang phap kho va 
uat. Cac quy dinh ky thuat khi phun uat, ngoai cac quy dinh nhu phuang phap phun kho 
neu tren, con phai tuan theo cac quy dinh trong thi cong betong toan khoi do tai ch6. 
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Chucmg 6 

XAY Dl/NG VO HAM 


§1. CONG TAC VAN KHUON 

Vo ham vlnh cuu betong toan khoi (ke ca betong cot thep) ngay nay la ket cau chu 
yeu cho cong trlnh ngSm. Trong thuc te xay dung ngam hien nay viec xay dung vo ham 
betong va betong cot thep toan khoi dupe thuc hien chu yeu bang phuomg phap do 
betong dco (do sut 6 - 8cm) vao sau van khuon. Van khuon ca ban la van khuon lap 
ghep va van khuon di dong. Sau do betong dupe dam chat. 

Van khuon la ket cau chuyen dung, dam bao nghiem ngat hlnh dang can thiet, phu 
hop vai dang hinh hoc thiet ke cua khuon trong vo ham. Trong xay dung ham thuy lpi 
nguai ta dung chu yeu la van khuon che san va van khuon di dong da dupe ca gi6i hoa, 
trir nhung doan gan cua va nhung doan chuyen tiep phuc tap. 

Van khuon lap ghep dupe ghep noi tir nhung manh che san a trong xuang va su dung 
nhieu lan. Loai van khuon nay la tai san co dinh cua dan vi thi cong, dupe kha'u hao dan 
nhu cac thiet bi thi cong kliac. 

Cac phan chinh cua van khuon la gia vom va phan tarn boc dupe che tao bang thep va 
quay vong sir dung deri 30 lan. Vice lap rap cac bo phan van khuon nha thiet bi cau lap 
(can cau). Do ben cua phan gia vom va tarn boc xac djnh bang tinh toan vai tai trong cua 
betong tuai. Cac chi tiet cua gia vom va van khuon thudng khong tinh den ap luc dat. Dp 
chinh xac cua vice lap dat van khuon dupe kiem tra bang so lieu do dac do dpi trac dia 
ham tien hanh. 

Nhupc di^m cua loai van khuon lap ghep la toe dp do belong khong cao (30 - 40 m/thang) 
va thi cong thuPng kho khan han khi dung van khuon di dong. 

2 




Hinh 6.1: \ an khuon di dong de tlii cong vo ham 
a) O lif the cluid'n hi do belong: b) 0 tirthedi chuyen; 

1. van khuon; 2. xe de di chuyen van khuon; 3. tay nang ha; 4. duang ray. 
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Khi xay dung ham tiet dien Ion hon 30'- 35m pho bien hon ca la dung van khuon di 
dong co gidi hoa gom cac bo phan noi vdi nhau bang khdp (hinh 6.1). 

Cau tao cua van khuon di dong thudng bao gom mot xe mang dang cdng va bo phan 
van khuon co nhieu phan noi vdi nhau bang khdp thanh timg dot dai 6-8m co trang bi 
cac kich de giu va nang ha. Xe mang co the tu hanh hoac khong tu hanh, Truong hop 
khong tu hanh thi khi di chuyen phai dung dau keo hoac tdi keo. Cac xe mang nang 
thudng di chuyen trong ham tren ray. Viec lap dimg cac dot van khuon dupe thuc hien 
theo trinh tu sau day: xe mang chui vao dudi dot van khuon r6i chot vao van khuon. 
Viec thao van khuon ra khoi khoi do dupe thuc hien bang cac kich. Sau khi thu nho phan 
van khuon nhd viec thao mot vai chot roi ha phan tren xuong, thi xe mang di chuyen van 
khuon den vi trf mdi. De dung van khuon cung bang nhung dong tac nhu vay nhung theo 
trinh tu ngupc lai. Sau khi lap dung van khuon xong xe mang co the dem dung vao viec 
khac. M6i xe mang thudng phuc vu cho ba dot van khuon: mot khoi dang do betong, 
mot khoi giu betong da d6 xong va mot dot d trang thai di chuyen. 

Cac van khuon ccr gidi hoa nhu khao sat a tren da ap dung co hieu qua trong xay 
dung vo ham cua nha may thuy dien Hoa Binh, mot loat ham khac d Lien Xo (cu) va cac 
nude khac. Ngay nay no dupe su dung pho bien tren cac cong trudng xay dimg ham d 
Viet Nam. 

Van khuon co ket cau nhu tren ap dung de do betong ca phan vom va phan tudng 
doi vdi cac ham tiet dien trung binh va phan tren cua ham tiet dien ldn. Khi xay dung 
vo cua nhung ham tiet dien < 70m2 ngudi ta con sir dung cac van khuon co gidi hoa 
dang tu bude. 

Trong xay dung ham ngudi ta con dimg van khuon co gidi hoa theo kieu "chubin” 
lap ghep tir nhung khoi due san hoac gia cong theo ki6u han dang "chubin" roi lap 
ghep vdi nhau thanh dot nhu kieu vo ham lap ghep. Loai nay co kha nang chiu lire rat 
ldn, nen thudng dung d6 xay 
dung vo ham betong hoac 
betong cot thep co chi6u day 
tir 1,0 den 1,5m. Viec to hop 
va thao do cac van khuon 
loai nay phai dimg thiet bi 
chuyen dung. 

Khi do betong vo cua 
tudng tang dudi, ket cau van 
khuon dupe quyet dinh can 
cu vao chieu cao cua no. 

Khi chieu cao bac < 3 - 3,5m 
ngudi ta dimg van khuon 



Hinh 6.2 : Van kliuon de do betong plian tudng 
1. neo de lap rap; 2. khdp; 3. congxon co the’ gap dupe; 
4. cira de’ do va dam betong; 5. gian chiu luc; 

6. tangdo; 7. chan de. 
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thep che san, gia co bang cac cot khung (gia vom) lap rap nhd cac neo dat san trong 
vach ham. Khi chieu cao Ion lion 4m, ngudi ta thudng sir dung van khuon di dong 
tren ray. Xe mang cung giong nhu xe mang dd do betong phan tren. Mdi xe phuc vu 3 
dot van khuon. Tuy nhien tuy thuoc vao be rong ham xe mang co the mang van khuon 
ca hai vach mot luc hoac tung vach mot. Ket cau cua van khuon tudng nhir tren 
hinh 6.2. 

Toe do do betong khi sir dung van khuon ca gidi hoa trong thuc te dat den 80m/thang 
hoac lan han. 

Viec do betong day duac tien hanh vao giai doan cuoi cung. Co th6 dung hoac khong 
dung van khuon tuy thuoc vao chieu day va hinn dang cua day ham. Do betong day 
thuemg tien hanh giat lui tir giua ham ra cira de tranh hien tuang van chuyen tren mat 
betong tiroi. Trong ham tiet dien < 30-35m 2 viec cap betong thuang dung goong co dau 
ma duac chay tren cau can de do betong vao khoi do. Viec san phdng betong dung mot 
khung chuain co g4n dam mat ket hap vdi dam sau. 

Trong nhung ham tiet dien lan nguai ta dung sa do tuang tu nhu neu tren hinh 6.3 va 
c^.p betong bang oto tu do. Tuy nhien, khi nhip hang kha 1dm ngudi ta dung phdu do 
b-etong dat tren mot cau can di chuyen duac theo phuong ngang ham. Viec di chuyen 
ciu can doc hang bang each diing tai hoac cac phuong tien khac. 



Hinh 6.3: Do betong phan day ham 
1 . dudng ray; 2. xe di chuyen; 3. dam ke; 4. xe oto tu dd; 5. dam rung; 

6. xe de dich chuyen oto tren cot thep 

§ 2. CONG TAC COT THEP VA DO BETONG 

Viec lap dat cot thep trong cac hang ngdm (dac biet la vo ham thuy lgi thuang la 
betong cot thep) thuang tien hanh bang cac ludi hoac hoac khung cot thep che san d tren 
mat dat. Viec sir dung thie't bi chuyen dung hien dai cho phep che tao cac chi tiet cot 
tlhep co hinh dang bat ky. Ludi hoac khung cot thep dua vao trong hang bang cac mode 
l<oai nhe hoac bang toa phang chuyen dung (neu van chuyen co ray). Viec dat khung cot 
tlhep vao vi tri thiet ke bang thiet bi cau vdi su giam sat cita trac dia ham. Dat cot thep 
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buoc d trong ham chi ap dung khi khoi luang qua be hoac khi dudng kinh cot thep 1cm 
han 30mm. Cac chi tiet cot thep trong khung, cung nhu viec che tao khung thudng dung 
han dien va phai phu hop vdi thiet ke da dupe phe duyet. 

Viec dam betong da do vao trong van khuon thudng la thu cong bang each dung cac 
loai dam sau thich hap co day mem va dua vao khoi dd qua cac cua sd chd san trong vain 
khuon. Vi tri cua cac cua sd phai tinh toan sao cho de dam bao dam chat lucmg khoi 
betong turcfi trong van khuon. Chieu day cua mot lap dam khong vuot 30-40cm. Dam 
ban chi sir dung khi dam betong d day hang. 

Khi xay dung cac ham nam ngang thudng sir dung bam betong. Bam betong co the’ Ha 
bam kieu pistong hoac bam khi nen. O Viet Nam cac loai bam khi nen it duac sir dung. 

Theo cau tao, bom duac chia thanh bam pistong, bam roto va bam kieu buong co 
ngan. Pho bien han ca la bam kieu pistong vdi dong ca thuy luc hoac ca khi. Khi lam 
viec lien tuc thi dudng ong dan betong d sau bam luc nao cung day betong va cap vaio 
sau van khuon mot each deu dan. Betong khi dung bam phai co do deo va tinh dong nhSit 
cao, khong phan tang khi di chuyen trong ong. Dieu do thudng dat duac bang each dura 
vao betong cac phu gia hoa deo (nhu bentdnit, CCB v.v...) 

Viec cap hdn hap betong vao bam thudng qua mot phdu dat ngay tren than bam. 
Betong cap vao phdu tCr cac thiet bi van chuyen qua cac thiet bi chda dat tren cau cam 
hoac d dang ben nang ha duac. Yeu cau ca ban doi vdi cong tac dd betong la phai liem 
tuc, deu dan. Ngay nay trong xay dung noi chung, trong xay dung ngam noi rieng ngucri 
ta da san xuat cac loai bam co chat luang cao, hoat dong lien tuc dap ung duac cac yem 
cau tren. Tuy nhien, can phai noi them la d nude ta cong nghe dd betong bang bam mcri 
duac ap dung, song da co nhung ket qua dang mung. 

O nhieu nude tren the gidi viec dung cac 
thiet bi cap betong vao khoi do trong ham 
bang each dung cac thiet bi bam kieu khi nen 
rat co hieu qua (hinh 6.4). Sau khi cap belong 
vao thung chua hinh chuong thi tien hanh dua 
khi nen vao binh. Dudi ap luc, hdn hap betong 
day vao dudng ong va den khoi do. So do cua 
thiet bi do betong bang khi nen nhu tren 
hinh 6.4. 

Nang suat ky thuat cua bam khi nen 

P T = W p .n m 3 /h (6.1) 

trong do: 

W p - the tich huu ich cua thung chua, m 3 ; 

n - sd chu ky do trong 1 gid. 



Hinh 6.4: May benn betong khi nen 
1. than may; 2. pheu nhan vat lieu; 

3. h6n hap betong; 4. ong ra; 

5. bi'ch noi; 6. van khi nen; 

7. ong ca'p khi nen de day betong 
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3600 


( 6 . 2 ) 


a day: t z - thai gian cap betong vao thiet bi t z = 90 -r- 120s; 

L - khoang each chuyen betong den ch6 d6, m; 
v - toe do di chuyen cua betong a trong ong, m/s. 

v = 1 -r 3 m/s. 

Nang suat khai thac cac thiet bi do betong bang khi' nen: 

P= P r .k u , m 3 ,/h (6.3) 

trong do: k u - he so sir dung thiet bi, k u - 0,55 - 0,65. 

Dac tinh ky thuat cua mot so loai thiet bi d6 betong dung khi' nen co the’ tham khao 
trong bang 6.1. 


Bang 6.1 


Cac chi lieu 

riBy-300 

nBY-500 

nBy -800 

Nang suat ky thuat, rn'/h 

6 

15 

20 

Dung tfch co ich, lit 

300 

500 

800 

Bam xa theo phuong ngang, m 

200 

200 

200 

Do Ion cua cot lieu, mm 

45 

45 

60 

Ap luc lam viec, MPa 

0,5 - 0,8 

o 

c/i 

i 

'-N 

bo 

0,5 - 0,8 


De nang cao nang suat cua cac thiet bi hoat dong mang tfnh chu ky nguai ta thuang 
to hop hai thiet bi thanh mot thiet bi chung goi la t<5 hap thiet bi. Viec su dung to hop 
thiet bi se dam bao cho cong tac do betong lien tuc. 

Tfnh dan gian ve cau tao va do tin cay cao trong khai thac da lam cho cac thiet bi do 
betong bang khf nen co duac sir ap dung rong rai trong xay dung ngam. Nhuac dibm ca 
ban cua thiet bi nay la de phan tang betong trong khi dich chuyen trong dong kin' nen a 
trong ong va betong thuang co chan dong lcfn khi vao khoi do sau van khuon. De khac 
P'huc nhuac diem nay nguoi ta thuang dua vao dau ong mot thiet bi giam nang va dhm 
ky betong trong khoi do. 

Trong ham nho co the dung may phun betong loai EM-68(y) hoat dong lien tuc de 
c;ap betong vao khoi do voi cir ly den 120m, nang suat 3-3,5m 3 /h. 

§3. TINH TO AN CAC THONG SO D() BETONG 

Vai muc dich chon sa do cong nghe d6 betong toi uu va to chuc lao dong mot each 
hpp ly a trong guang, can phai xac dinh cac thong so ca ban cua cong tac do betong. 
Phuong phap do betong duoc xac dinh tu cac gia thiet (tieu de) sau day: 
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• Viec do betong dirac thirc hien vdi toe do da xac dinh (dat trurdc) vdi viec to chirc 
lao dong theo chu ky. 

• Nhjp dieu do betong, chidu dai khoi do va m6i dot van khuon bi han che bdi tinh 
hap ly ve cong nghe. 

• Viec lam chat betong bang dcim phai ket thuc trtfdc khi betong bat dSu ninh ket d 
hai ldp do sau cimg. 

Khi tinh toan gia thiet la da biet cac kich thirdc ham; lirong tieu hao betong cho lm 
chieu dai ham co xet den ca dao virgt; trac doc ham; tmh chat cong nghe cua hdn hap 
betong. Toe do do betong duac gia thiet tir dieu kien tie'n hanh song song cong tac dao 
va cong tac betong. Chilu day ldp do lay tir 0,3 den 0,4m. 

Viec tinh toan tien hanh theo trinh tir sau: 

• Xac dinh chieu dai khoi do betdng, d day tien hanh dong thdi cac cong viec cua qua 
trinh do betdng vo ham. 


L = (6 + 7)t ca 

trong do: t ca - thefi gian ca lam viec, ngay; 

V b - toe do do betdng, m/ngay dem. 
Xac dinh thdi gian cua mot chu ky do betdng 


V u 


lgV b 


, m 


(6.4) 


ck 


T, h 

V, 


(6.5) 


trong do: V b - toe do do betdng, m/h. 

Thdi gian chu ky t ck lay la boi so cua thdi gian ca lam viec (thirdng doi vdi ham la 
6h). De lam viec nay thirdng phai hieu chinh chieu dai L cho phu hqp. Khi sir dung van 
khuon ca gidi hoa co chieu dai mdi do't se la: 


/ c = —, m 
n 


( 6 . 6 ) 


trong do: / c - chieu dai mot dot van khuon, m; 
n - so dot trong mot doan khoi do. 

Doi vdi van khuon mot dot (n = 1); thi 30 > / c > 10 doi vdi van khuon nhidu do't 
n = 1, 2... 5, 6; thi 10 > / t > 2m. 

Thdi gian thirc hien tat ca cac cong doan thanh phan cua mot chu ky (tj) xac dinh co 
xet den loai van khuon: 

• Doi vdi van khuon lap ghep 

h = t az , gid (6.7) 

trong do: t az - thdi gian chuan bi va ket thuc cac qua trinh, gid. 
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• Doi vdi van khuon ca gidi hoa: 


t, = m —+ t„. 

1 v 


( 6 . 8 ) 


trong do: m - ty so cua chieu dai khoi do va chieu dai dot; 

V Q - toe do di chuyen cop pha: 

V 0 = (0,8-rl,0)lg./ c , m/h 
• Doi vdi van khuon co gidi hoa mot dot 

C - 77 + l h + 


V 


(6.9) 


( 6 . 10 ) 


trong do: t b - thdi gian giu betong trong van khuon, h. 

V 0 = (3,0 -r 4,0)lg./ c 

l az = V^b 1 

a day: x - chi tieu chi phi thdi gian don vi cho viec chuan bi va ket thuc mot cong 
doan x = 0,6 ■=■ l,2h/m; 

S h - dien tich tiet dien ngang cua vo do betong, m 2 . 

• Xac dinh nang suat dd betong: 


Thai gian do betong: 


Thai gian di chuyen cop pha: 


Chi£u dai mot doan cop pha 


P = — m 3 /}! 

y i v ’ 

1 _ h 


>, = S Ah 

y P 

y 


_L 

cp ~ v 

v o 


(6.13) 


(6.14) 


(6.15) 


L c P - (b + L 


trong do: / b - chidu dai cua doan giu" betong trong cop pha song song vdi qua trinh 
do betong, m; 

/ b - xac dinh phu thuoc vao loai cop pha duac sur dung khi thi cong vdi cop 
pha ca gicri hoa dang mot dot / b = 0 bdi vi L = / c va L cp = / c ; khi dung van 
khuon lap ghep / b = t h V 5 va do do: 


^cp — ^b-^b + ^ 


(6.16) 
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Khi sir dung van khuon c a gidi hoa dang nhieu dot, chieu dai cua mot bo cop pha 
dupe lam chfnh xac xuat phat tit kha nang su dung mot so dot bieu thi bing mot so 
nguyen. Trong trudng hop nay so dot n dirpc lay: 

n = j-(t b V b + L) (6.17) 

§4. CONG TAC XI MANG HOA 

Sau khi xay dung xong vo ham bao gid cung phai tien hanh cong tac ximang hoa lap 
day khoang trong sau vo ham (trir vo ham betdng nen va betong phun). Cong tac ximang 
hoa dupe tien hanh qua cac 16 khoan hoac 16 chira sin trong vo ham. 

Doc theo hang cac 16 khoan ximang hoa bo tri thanh timg hang trong mat phing 
vuong goc vdi true him. Trong da nut ne khoang each giira cac hang lay tir 1,5 den 
3,0m. So luofng 16 khoan trong mot hang thing dung so bo co the lay theo bang 6.2. 


Bang 6.2. 


Duong kinh ham 
(m) 

So lupng 16 khoan trong mat cit ngang 
(16) 

Budc cua 16 khoan theo 
chieu dai ham (m) 

5 

3 va 4 

2,5 

6 

3 va 4 

3,0 

7 

3 va 4 

4,5 

8 

4 va 5 

4,0 

9- 12 

5 va 6 

5-6 


Khi ham di qua cac nguon nude ngim, vung chda nude cung nhu d nhung ch6 gin be 
mat, khoang each giua cac 16 khoan ximang hoa cin giam di 30-40%. 

Vua dupe ep theo hudng tir dudi len tren, turc la bit diu tir nhung 16 khoan d phin 
dudi cua him cho den khi lap diy cac khoang trong giua vo him va dia ting hoac vua 
khong xuat hien d 16 khoan hang tren. Sau do ep cac 16 tiep sau theo chieu cao. Qua 
trinh ep vua ket thuc d nhung 16 tren dinh vom. Sau mot so ngay tien hanh khoan cac 16 
d giua cac hang de ep kiem tra. Ximang hoa lap diy dupe xem nhu dat yeu ciu neu nhu 
lupng tieu hao vua ximang don thuin ti le 1:2 vdi ap luc thiet ke khong vupt qua 10 1ft 
sau 5 phut ep. Neu lupng tieu hao vua ldn hon thi khoan va ep tiep. 

De ximang hoa lap diy ngudi ta sir dung vua co thanh phin va do dac khac nhau. Luc 
diu khi ep co cac khoang trong ldn sau vo him thi dung thanh phin 1:2:1 va 1:1:0,7 
(ximang, cat, nude). Giai doan cuoi di tao tiep xuc tot giua khoi dia ting va vo him, sir 
dung vua 1: 0,8 va 1: 0,6 (ximang: nude). 

Thanh phin vua di ximang hoa gia co co lien quan den mdc do nut ne cua khoi dia 
ting va kfch thude cua khe nut cin ximang hoa. 
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Trong cac quy trinh ky thuat kien nghi vdi tri so rong cua cac khe nut khac nhau, 
ngudi ta sir dung vua ximang vdi ty le nude ximang tir 0,5 den 10. Phu thuoc vao do 
dong dac ban dau cua vua ma luqng tieu hao vua dan vi nhu ghi trong bang 6.3. Trong 
thuc te thudng sir dung cac thanh phan vua sau day: doi vdi khe nut nho va trung binh la 
1: 0:2, 1:0,4; doi vdi khe nut ldn 1:1:2; 1:1:1,5 (X:C:N). 


Bang 6.3 


Luang tieu nude dan 
vi cua da cho lm dai 

16 khoan trudc khi 
ximang hoa (1/ph) 

Dp dam dac ban dan 
cua vua tN/X) 

Luang tieu nude ban 
dau cua da trudc khi 
ximang hoa cho lm 

16 khoan (1/ph) 

Dp dam dac ban dau 
cua vua (N/X) 

0,01 -0,10 

10 

1,0-2,0 

2 

0,1 -0,50 

5 

2.0 - 4,0 

1 

— 

o 

C/l 

1 

o 

3 

ldn hon 4,0 

0,5 - 0,8 


Viec khoan 16 de: tien hanh cong tac ximang hoa dupe thuc hien bang cac thiet bi 
khoan tieu chuain co trang bi cac bua khoan loai nang (11K-60; nK-75) vdi qua dap co 
kha nang di chuyen dai. Trong nhung nam gan day ngudi ta su dung rong rai d6 khoan 
16 ximang hoa cac loai may khoan KBY-50 va KBY-80 do Lien Xo (cu) san xuat. Dac 
di6m nhung loai may khoan nay la cd the: khoan 16 dang de quat tu mot vi tri dung may. 

Dudng klnh cua cac 16 khoan ximang hoa tu 56 den 76mm tuy thuoc loai thiet bi 
khoan sir dung. Trong nhung trudng hop ca biet co the sir dung 16 khoan dudng klnh 
105mm de’ ximang hoa. 

Khi ximang hoa lap diiy sau vo hfim 16 khoan dupe khoan sau them vao khoi da 
10 - 15cm. Khi ximang hoa gia co thi khoan den chi6u sau thiet ke. Khi thi cong cong 
tac ximang hoa trong ham tiet dien ldn, cac thiet bi khoan cd the dat tren cac san cong 
tac, tu do co the tien hanh cong tac tren toan tiet dien ham. Cac 16 khoan de ximang hoa 
phai lam sach mat khoan, rua 16 va do chieu s^u 16. Vi tri cua cac 16 khoan va chieu sau 
Id phai dupe ghi ro trong nhat ky cong tac ximang hoa. Trudc khi ximang hoa mieng 16 
dupe l^p dat tampon dam bao kin trong suot qua trinh ep vua. Khi ximang hoa lap day 
tampon dat gan mieng 16 khoan, con khi ximang hoa gia co vi tri tampon each mieng 
mot khoang yeu cau quy dinh ro trong trinh tu tien hanh cong tac khoan phut. 

Khi ximang hoa lap day ngudi ta sir dung so do nen ep, khi do toan bo vua chui vao 
khoang trong sau vo ham cho den khi xuat hien vua d hang 16 tren hoac khi dat do choi 
vdi ap luc 0,3 - 0,5MPa. 

Khi ximang hoa gia co tuy thuoc vao thanh phan \ Ua va mat do ciia khe nut ma tien 
hanh ep theo so do phan doan, ban phan doan hoac nen ep. 

Theo so dd phan doan vua dupe dua vao tan day 16 khoan qua ong ep vua va true tiep 
vao khe nut nhidu hon khi ciing mot ap luc xi mang hoa. Vua thira chay doc theo vach 16 
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khoan trd lai thung chua. Dieu kien can thiet cua viec ap dung so d6 phan doan la vua 
chuydn dong trong khong gian ong vdi toe do cao dam bao dua theo tat ca cac hat cung 
co kich thude ldn cua vua a trang thai day noi. Vua de ximang hoa che tao tir mac 
ximang 300 - 500, toe do nay khong nho hem 0,7m/s. Khi sir dung cac loai vua khac, toe 
do toi thieu cho phep xac dinh bang there nghiem. So d6 phan doan la so do tong hop cho 
phep tien hanh cong tac ximang hoa mot each chat luqng vdi cac mat do khac nhau. 

Vdi so do ban phan doan su chuyen dong cua vua ximang thuc hien chi d giua bom 
va dau phut. U trong 16 khoan vua dich chuyen tir mieng 16 den guong phut. So do nay 
co thiet bi don gian, dd dieu khien trong suot qua trinh ximang hoa. So do nay duqc ap 
dung dd ximang ca cho da co khe nut nho va da co khe nut Ion. Khi ximang hoa cac khe 
nut nho nen dua vao trong thanh phan vua phu gia dd nang cao tinh linh dong cua vua. 

Don gian hon ca la so do nen ep. Vua ximang qua dau phut duqc bom nen vao trong 16 
khoan, rdi lan truyen vao cac khe nut. So do nay chu ye'u ap dung cho khoan phut lap day. 

Vua phut duqc che tao 6 cac tram tron va thudng dat 6 ngay hien truong. Viec ep vua 
vao 16 khoan thudng bang cac bom bun co ap luc cao va day cao su mem chiu ap luc Ion 
noi voi dau phut. Tram tron, bom thudng ghep noi vdi nhau thanh mot cum phut dat d 
gan vi tri thi cong. Dae tinh ky thuat cua cac loai bom (do Lien Xo cu san xuat) co the 
tham khao bang 6.4. 


Bang 6.4 


Cac th6ng s6' cua bom 

Mac bom 

HB4-320/63 

HB5-320/100 

rpu,n 

Cong suat, m ? /h 

1,9- 19,2 

9- 19,2 

20 

Ap luc ldn nhat, MPa 

3,0 - 6,0 

3,0 - 6,0 

1,0-6,0 

So xilanh 

3 

3 

2 

C6ng suat dong co, kW 

22 

36 

38 

Trong luong dong co, kg 

1250 

1225 

964 


So do bo tri thiet bi trong ham duqc chon phu thuoc vao dieu kien cu thd cua hien 
trudng. 

Sau day la mot vi du minh hoa ve cong tac ximang hoa gia co cho mot ham dan nude 
vao tuabin cua nha may thuy dien Inguri d Lien Xo cu (hlnh 6.5). 

Cong tac ximang hoa tien hanh sau khi do betong vom ngua de lap day va noi cac 
khe thi cong giua cac bo phan vo ham. So dd ximang hoa gia co cho ham co vo day 
0,5m lap tu 18 Id khoan de quat, vuong goc vdi vo ham. 

Budc cua hang Id khoan la 3,0m theo doc ham. Cac 16 khoan duqc ximang hoa lam 
ba dot. Chieu sau Id khoan dot I va I la 6,5m, dot 3 la 5m. Tren tirng doan mot chieu sau 
vung ximang hoa la 8 - 10m. 
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Iiinh 6.5: Sir do bo tri lo khoan de ximang hod 
1. Sir phan lop da; 2. 16 khoan dot I; 3.16 khoan dot II; 4. 16 khoan dot III; 

5. 16 khoan kiem tra; 6. true ham; 7. hang le; 8. hang chan. 

L6 khoan dpt I (9 16 trong mot mat cat voi khoang each la 40°). Bode doc ham la 6m 
dupe khoan va ximang hoa lam hai vung. Bat dau 6 do sau 3,5m vPi ap lire 0,7 MPa, sau 
do den do sau 6,5m vdi ap lire 2 MPa. 

Cac 16 khoan deft II (9 16 trong mot mat cat), lam voi 16 khoan dpt I thanh dang 6 cd. 
Viec khoan va ximang hoa cung giong nhir dpt I nhimg ap lire vung 1 la 1,5 MPa; vung 
2 la 3,0 MPa. 

Cac 16 khoan dpt III (9 16 trong moi mat cat) nlm 6 giCra cac 16 khoan dpt I va dpt II. 
Viec khoan va ximang hoa ngay tren toan chieu sau; ap lire phut 3,5 - 4,0 MPa. Nhir vay 
Im dai ham co 42 - 48m 16 khoan, moi met 16 khoan gia co 18m 3 da. 

Viec ximang hoa a day dung so do nen ep voi nong do vtra ban dau N/X = 10 va tang 
tir tir ca do dam dac va ap lire den gia tri quy dinh trong thiet ke. 

De’ tang tien do ximang hoa da thuc hien mot so do hop ly; tao ra 10 cum phut dat a 
cac cira ham va trong cac hang phu cung voi viec sir dung khung khoan chuyen dung. 

Vila co nong do N/X: 0,6 dupe che tao 6 tram trung tarn roi din den cac cum phut 
bang dudng ong. Voi so do nay da dam bao tien do ximang hoa la 1700m/thang cho m6i 
cum phut. 
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Chuomg 7 

CAC CONG TAC PHU TRONG THI CONG HAM 


§1. THONG GIO HANG NGAM TRONG GIAI DOAN THI CONG 

Khong khi trong hang d bat ky thori diem nao cung phai dam bao cho moi hoat dong 
cua con ngudi va d tat ca cac dien thi cong. Cac quy dinh ve thanh phan khong khi trong 
hang ngam duqc chi r5 trong "Quy tac an toan khi thi cong cong trinh ngam". Trong cac 
hang co ngudi luqng oxy khong nho hon 20%. Ham luqng khi cacbonnic d cho thi cong 
khong ldfn hem 0,5% con d tren luong khi ra khong ldn hem 0,75%. Ham lirong cac thanh 
phSn doc hai trong khong khi cua hang ngam cung khong diroc vuot qua nong do cho 
phep nhir trong bang 7.1. 

Trong qua trinh thi cong thanh phan khong khi trong hang luon thay doi do viec thai 
ra cac khi doc hai tCr may moc, thiet bi, may han, n6 min, khi thai trong qua trinh ho hap 
cua ngudi, khi tao ra tir dia tang, tir vat lieu khac nhau v.v.. 


Bang 7.1 


Cac hoi va khi doc 

Ndng do gidi han cho phep 

% theo the’ tich 

mg/m’ 


Oxyt cacbon 

0,00170 

20 

A rj 

Oxyt nito chuyen thanh N0 2 

0,00010 

2 


Cac san phalm doc hai do dong co d6't trong 


Akrolein 

0,000008 

0,2 

Phormaldehit 

0,000037 

0,5 


Vi vay thanh phan khong khi trong hang ngam can duqc gitr vdi cac ham ltrong toi 
uru cua oxy, nito, cac khi oxyt va cac h6n hop (tap chat) doc hai khac khong Ion han tri 
so cho phep. Viec giur on dinh cac thanh phan cua khong khi trong ham duqc thuc hien 
bang each pha loang cac thanh phan doc hai nha viec trao doi nhieu lan khong khi d 
nhirng chd thi cong. 

Trong cac guang cung co sir thay ddi gay gat cua nhiet do khong khi, dieu nay cung 
tac dong co hai cho trang thai sue khoe con ngudi. Vi the thong gio cung co nhiem vu 
giu nhiet do va do am toi uu d nai co ngudi, tao dieu kien thuan lqi cho lao dong d 
trong ham. 
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Do tinh trang tren trong qua tr'inh thi cong ngam phai c6 che do kiem tra dinh ky 
thanh phan va trang thai cua khong khi: lay mau, phan tich, do toe do khong khi, do am 
cua lu6ng gio thong a trong ham. 

Khi thiet ke va thuc hien thong gio cong trinh ngam, toe do di chuyen cua lu6ng gio 
khong nho hon 0,15 m/s (trir cac buPng) va khong vupt nhung tri so sau: 

Trong hang ngam dang dao 4m/s 

Trong hang da thong, trong gieng noi co ngu6i va hang len xuong 8m/s 
Trong gieng gio 15m/s 

Trong cac 16 khoan thong gio toe do khong khi khong han che. Theo "Quy tac an 
toan khi thi cong ngam" tat ca cac hang ngam d6u phai co thong gio nhan tao. 

Tat ca cac hang dupe thong gio, mot each qui u6c, co the phan ra lam hang cut va 
hang xuyen (thong). Viec thong gio cho hang cut chu yeu la bang quat. Cac hang thong 
dupe thong gio bang dong khong khi quat chuyen dong tao nen do sir lam viec dong thdi 
cua cac quat va luong gio tu nhien sinh ra do chenh ap thong gio va gio tu nhien... 

Hop ly hon ca de thdng gio cho hang cut la so do thong gio kieu ep va so do h6n hop. 
Vdi so do ep, khong khi sach dupe dua vao guong theo duemg ong de hoa tan (pha 
loang) cac h6n hop chat doc hai den nong do cho phep va day chung ra xa guong do 
chenh ap luc. Trong so do h6n hop khong khi bcin dupe hut ra khoi viing gSn guong va 
d6ng thori voi viec ep khong khi sach vao tir phftn hang ngiim co noi thong voi mat dat. 

Phuong phap ep kien nghi dung o nhung ham kich thude tiet dien ngang khac nhau 
co chiPu dai ^ 500m cho tat ca cac cong doan cua chu trinh dao. Trong then ky dau cua 
qua trinh dao viec thong gio dupe thuc hien b4ng luong gio tu do. Tiep theo khi tang 
chieu dai ham, viec thong gio b^ng luong gio tu do bi han che thi phai chuyen sang 
thong gio qua ong (hinh 7. la, b). 

Phucmg phap thong gio h6n hop kien nghi sir dung trong nhirng ham co tiet dien ngang 
khac nhau voi chieu dai Ion hon 500m sau khi thi cong cong tac no min (hinh 6.1c). Trong 
nhung ham tiet dien nho han 20m 2 co the ap dung phuong phap thong gio h6n hop co sir 
dung man chan. Khi tiet dien ham Ion hon 20m de lam viec nay co the sir dung man 
suong. Khoang each giua dau ong hut va ong ep can phai khong 16n hon 10 - 15m. 

Neu tuyen ham dao gan mat dat, viec thong gio co th6 thuc hien bang phucmg phap 
ep nho cac 16 khoan thong gio (hinh 7.Id). Trong trubng hop nay cac hang da xay dung 
dupe noi vdi be mat bang cac 16 khoan. Tren mieng 16 khoan co dat quat de day khong 
khi vao ham. Theo su di chuyen cua guong cac 16 khoan dupe khoan tiep tuc voi sir tinh 
toan sao cho chieu dai phan hang cut la toi thieu. Quat dupe chuyen sang mieng gieng 
mcri con 16 khoan trude dupe day lai. Phan khong gian gan guong ham dupe thong gio 
tiheo so do ep ngan co ducmg ong va quat cue bo hoac khong can thong gio cue bo tuy 
theo hoan canh cu the. 
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Hinh 7.1: Cac phuang phap va sado thong gio ham 
a) Thong gio ep co ddng khong khi tudo; b) Ep co dong khong kill han che 

c) Phuang phap hon hap; d) Ep co sir dung id khoan thong gio; d) Ep nhieu quat iioi tie/; 
e) Ep co thiet bi dieu chinh khong khi; g) Phuang phap hon hap co sir dung hang thong go; 

h) Luong khong khi co quat chuyen tiep. 

Trong nhtrng hang cut tiet dien ngang khong Ion thucfng sir dung ong thonj gio 
dudmg kinh khong Ion (400 - 500mm) co sire can khong khi dang ke. De thonj gio 
nhumg hang loai nay ngudi ta sir dung cac loai quat hircmg true dat phan bo doc hco 
chieu dai ong thong gio (hinh 7. Id). Do luong gio sach khong 1dm l^m, do do viecumg 
dung so do nay chi han che cho nhumg hang ma lucmg khi doc hai tao ra trong qua rinh 
thi cong khong lorn. 

Khi dao nhumg ham co chieu dai 1dm hon 500m co sir dung nhumg trang thiet I; co 
dong co dot trong, nguofi ta su dung so d6 thong gio co dieu chinh luong khong khi boat 
ra tir duemg ong thong gio (hinh 7.1e). Thuc chat ciia phuong phap bien tudmg najeua 
so d6 thong gio kieu ep la d viec phan bo luomg khong khi sach doc theo ham tuongung 
vdi cac khi doc thai ra. Viec phan bo khong khi sach dupe thuc hien qua cac cua st gio 
tren duomg ong va co canh dieu chinh. 

Khi dao ham dang guong cut co chieu dai 1dm hon 1500m vdi tiet dien ham < Dm 
va 2000m vdfi tiet dien > 20m 2 bang cac hang dan song song thi thong gio hop lyhon 
ca la dung cac hang ngach noi hai ham (cu ly tir 150 den 200m). Tuy theo muc dedao 
cua ca hai phia, cac ngach cu dupe dong lai bang man chan co cac cua so de tidu 
chinh luong gio (hinh 7.1 g). O cira ham dat quat thong gio chinh, theo suot chiei dai 
hang co luong gio chinh di chuyen. Cac guong cut co thong gio bo sung bang cac juat 
cue bo. 
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Viec thong gio cho ham xuyen duoc thuc hien vdi cac so do khac nhau cho timg dieu 
kien cu the cua qua trinh thi cong. Mot trong nhung so do do la he thong luong gio co su 
dung quat chuyen tiep (hinh 7.1 h). Luong gio tao nen chu yeu la do chenh ap lire. 

Khi dao ham bang khien dao hoac may lien hop doi voi tirng trirdng hop cu the nguoi 
ta thiet ke he thong thong gio cho guong co xet den qua trinh lam ban khong khi khi bo 
phan dao cua khien hoac may dao lien hop lam viec. 

Nhung hang ngam trong khi dao co sinh ra khi metan hoac hydro tao thanh h6n hop 
khi n6 thi can phai chuyein d6i sang che do khi phu hop voi "Quy tac an toan trong mo 
than va mo trong da diep thach”. 

Luofng khong khi sach can d6 thong gio cho cong trinh ngam trong qua trinh thi cong 
dirqc xac dinh theo cac nhan to sau: 

• Theo luong nguoi toi da d trong ham; 

• Theo toe do khong khi toi thieu doc theo hang; 

• Theo luong khi doc tao ra trong qua trinh thi cong do no min, do bui doc hai, do 
han dien. do dong co dot trong va do cac thiet bi khac... 

Bang tinh toan theo cac dieu kien tren de quyet dinh gia tri toi da nhan duqc khi co sir 
phoi hop mot so qua trinh thi cong citng voi cac qua trinh tao khi doc hai khac. 


a) Theo so nguoi toi da d6ng thdi co mat trong ham 




(7.1) 


trong do: N - so luong nguoi toi da ciing co mat trong guerng; 
q n - luong cap khi tieu chuan cho mot nguoi. 

q n = 6nr/ph 

b) Theo toe do khong khi toi thieu doc theo hang 

Qz = V mm .S, m 3 /s (7.2) 

trong do: V min - toe do gio toi thieu trong ham, V mjn = 0,15m/s; 

S - dien tich tiet dien hang, m 2 . 

c) Theo luong hoi doc tao ra khi no min 


1. Phicang phdp ep ddng khong khi tit do 


V C 

Q, =-In — 

K T .t C p 


(7.3) 


trong do: V - the tich viing gan guong ham, m 3 (the tich hang giua dau ong gio va guong); 
t - thdi gian thong gio, s; 

K t - he so su dung luong gio. 
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(7.4) 


K t = 


0,45 VS 


d day: d n - duomg kmh quy doi cua ong gio, m; vdi vi tri tri ong gio d goc tren hoac goc 
dirdi hang, no bang hai lan dudng klnh ong; con khi dat d noc, bang 1,5 lan 
dircmg kfnh; 

C 0 - nong do ban dau cua hoi: 

A.B 


C = 




(7.5) 


10L Z S 

vai A - luong tieu hao thuoc no theo ho chieu khoan dao, kg; 

B - luong oxyt cacbon qui udc tao ra khi no 1 kg thuoc no (40 - 60 lit) ke ca oxyt nito; 

L z - khoang each tir didm cuoi cua ong thong gio den guong, m (hinh 7.1). 

L z =(4-f5)Vs (7.6) 

vdri C g - nong do toi da cho phep cua luong oxyt cacbon qui udc bang 0,008% theo 
thd tfeh. 

2. Phi fang phap ep vai luong khong khi hqn che 


Q z =0,192^ 


Qq" 


^ C . 


, mVs 


(7.7) 


trong do: Q - luong khong khi can thie't theo che do pha loang tmh luong khi no ra 
tren toan hang xuong nong do cho phep: 

A.B 


Q = 


IOC,,! 


m 3 /s 


(7.8) 


6 day: q - luong khong khi can thiet cap vao hang cho mot lan trao doi: 

SL 3 
q = — , m /s 

vdi L - chidu dai hang cut, m; 

r| y - he so xet den mat mat khong khi. 


(7.9) 


0v = 


f 1 d /- 

-k — LVR+1 

3 m 


R = 6,5^ 


(7.10) 

(7.11) 


trong cong thuc tren a- he so sue can khong khi cua ong; 

d - dudng kmh ong, (mm); 
m - chieu dai mot dot ong, mm; 
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k - he so noi ong don vi; 

khi noi chat luong k = 0,0005, 
khi noi dat yeu cau k = 0,002 
noi khong tot k = 0,005. 


Cac gia tri cua a va R doi vdi cac loai ong gio pho bien nha't nhu trong bang 7.2. 

Bang 7.2 


Vat lieu ong gio va dudng kinh 
cua ong, dac diem ciia hang 

He so sue can khong khi cua 
ong, a.10 4 

Sue can khong khi cua 
100m o'ng (R), kp* 

Cac loai ong thep 



500 

3,5 

7,28 

600 

3,2 

2,68 

800 

2,9 

0,58 

1000 

2,3 

0,16 

1200 

2,0 

0,05 

Vai chuyen dung 



500 

4,0 

0,52 

600 

3,2 

0,32 

800 

2,2 

0,18 

1000 

1,7 

0,11 

Hang ngam 



Khong chong, dao trong da bimg 

10,0 

- 

phirong phap khoan nd min 



Chong bang ludi thep 

12,0 

- 

Chong bang betong phun 

8,0 


Chong bang betong 

5,0 



• Kilomity Id dan vi sue can dong khong khi cna ong thong gio dan vi Id kg rim 1 ' 

3. Phi fang pheip thong gio lion hap 

Doi vdi phirong phap nay dau tien tinh luong khong khi cap vao guong theo cac cong 
thurc da neu vdi ludng khong khi han che. Thay the L b4ng L hli[ la khoang each tir dau 
ong thong gio hut tdi guong. Khi do luong khong khi do quat hut ra duoc xac dinh: 

• Doi vdi so do khong man chSn 

Qhi'n - 1 >3 Q z (7.12) 

• So do co man chdn: Q hl5t ^l,lQ z (7.13) 
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4. Thong gio cho hang xuyen 

Luong gio yeu cau khi xay dung bac duoi cua ham khi da dao va do betong phan tren: 


Q 2 = ^ + ^ L T + D *p( 3 + lnCo) , rn 3 /s (7.14) 

trong do: L T - chieu dai doan thong gio, m; 

D np - duong kinh thiet ke quy doi cua doan ham thong gio, m; 

C 0 - nong do ban dau cua khi no min xac dinh theo cong thuc 7.5, %. 


d) Theo lirgng bui doc hai, tao ra khi han 



xM 

3600C n 


m 3 /s 


trong do: n - so luong nhiing diem han ciing lam viec; 
x - luong bui toa ra khi han 1 kg que han, g; 

C n - tieu chuan cho phep ciia bui han, mg/m ; 

M - khoi luong que han dot trong mot don vi thdi gian, kg/h 

M = k H .a.I 


(7.15) 


(7.16) 


6 day: k n - he so lam viec lien tuc, k }{ = 0,6 -5- 0,7 
a - he so chay thep han, kg/A.h; 

I - cuong do dong dien han, I = (150 + 200)A. 

Neu ta bidu thi quan he x/C n = q nhu la luong khong khi don vi can thiet de pha loang 
bui do dot chay 1 kg que han den n6ng do cho phep thi: 

n.q.M 


Q z = 


3600 


m 3 /s 


(7.17) 


Gia tri a, x, q phu thuoc vao loai que han sir dung lay theo bang 7.3. 


Bang 7.3 


Mac que han 
(Lien Xo cu) 

He so nhiet luyen 
a.IO" 3 

Luong bui han khi dot 
1kg que han, x (g/kg) 

Luong khong khi 
don vi, q (m'/kg) 

AHO-1 

15,0 

7,1 

1800 

AHO-3 

8,5 

5,9 

2880 

AHO-5 

11,0 

14,4 

6230 

AHO-6 

8,5 

16,3 

6500 

03C-4 

8,5 

9,3 

3750 


Chu. y: Doi vai cac loai que han khac co the can cu vao tinh nang cua que han de xac dinh 
cac lie so tKang ling. 
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e) Theo lugng khi thai khi cac dong c a dot trong lam viec 

ITteo cac tai lieu huong dan ky thuat ve an toan khi su dung giao thong khong ray a 
trong ham, noi co sir dung cac trang thict bi, phuong tien giao thong la dong ca dot trong 
thi phai cap lugng khong khi sach voi so lugng dam bao giam nong do khi thai trong khong 
khi ham xuong den tieu chuain ve sinh cong nghiep va khong nho hon 6,5m 3 /ph cho lkW 
cong suat dong ca diezen va 7,8m 3 /ph cho 1 kW cac dong co xang. Khi co sir dung cac dong 
co dot trong, so do thong gio bit buoc la so d6 ep co sir dieu chinh lugng khong khi ra: 

Q 7 = K.n.q.T, m 3 /s (7.18) 

trong do: n - so lugng xe may dong tlidi lam viec 6 tiong ham; 

q - khoi lugng khi thai do mot nguon tao khi doc thai ra m'/s; 

T - do doc hai chung cua khi thai; 

K - he so hieu chinh. khi n = 1, K = 1, 

n = 2, K =0,9. 
n = 3. K = 0,85 

Lugng khong khi yeu cau cap vao hang theo so d6 ep (cong suat quat): 


Qq = P >Qz (7.19) 

trong do: P v - he so dieu chinh lugng mat mat khong khi sach tren toan chieu dai ham: 


' >■= 2 


k + 

V V.T 


(7.20) 


6 day: L| - chieu dai ham, m; 

v - toe dg chuyen dong cua oto va cac thict bj co khi khac co dong co dot trong, 
v = 2 - 5,5 m/s; 

t - thoi gian xuc da cho oto, x = 180^- 250s. 

Gia tri cua cac thong so q, x, v va cong suat cua cac loai oto pho bien nhat do Lien 
Xo (cu) san xuat dung trong thi cong ham nhu trong bang 7.4. 

Bang 7.4 


Cac chi tieu 

Mac oto 

MA3-508 

3HJ1MM3-555 

EJ1A3-540 

Do doc hai chung ciia khi thai (T) 

80 

106 

83 

Khoi lugng khi thai q, nr/s 

0,08 

0,07 

0,15 

Toe do di chuyen trong him, m/s 

2 - 5.5 

2 - 5,5 

2-5,5 

Cong suat dong co. kW 

145 

125 

230 

Thai gian xuc da (x), s 

200 - 280 

150-180 

840 - 900 
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Viec dira khong khi sach tix duong ong ra voi sa do ep dupe thuc hien qua cac cua so 
thong gio co canh dieu chinh voi dien tich: 


S rs = 0,38d 2 -5^-, m 2 

Qtc 


(7.21) 


trong do: S cs - dien tich cua gio, m“; 

d - duong kinh ong gio, m; 

Q lc - lupng gio di qua tiet dien ngang ong gio a cua so xa gio; 


q tc - Q z 


l + y(P y “l) 


m 3 /s 


(7.22) 


m 3 /s 


(6.23) 


a day: z - chieu dai ham tu guang den cua lay gio, m. 

Lupng khong khf sach di qua cua so: 

Q«=Qz'(P y -n y )/L. 

trong do: / - khoang each giura cac cua so gio l = 150 + 200m. 

r| y - he so mat gio tu nhien tir ong co chi6u dai L (m) (tinh theo cong thuc 7.10). 

De chon loai quat can cu vao cong suat va ap luc yeu c3u. 

Qq = Qz-Ov (-24) 

H = 10RQ 2 q y (7.25) 

Trong nhung nam g^n day de thong gio cho hang xuyen, trong do co bac duoi cua 
ham da dao thong ngudi ta sU dung rong rai so do thong gio khong ong nhd quat thong 
gio chinh dat chuyen tie'p a bac duoi. Viec sit dung quat chuyen tiep la hpp ly chi trong 
truong hpp neu nhu luc can khong khf cua ham R nho hon sue can tieu chuiin R TC : 

f l o 


r tc - 


0,122 


V s . 


kp 


(7.26) 


trong do: S - dien tich tiet dien ngang ham, m ; 

S t) - tiet dien cua quat a cira ra, m . 

Lupng gio di qua ham khi dat quat chuydn tiep la: 

Qj ~ ^ Qq 


\ S h (8,2R.S 2 +1) 


m 2 /s 


(627) 


trong do: Q q - cong suat quat, m 3 /s (Q q = Q z ); 

k - he so thuc nghiem, phu thuoc vao tiet dien ham; khi S < 40m 2 , k = 085, 
khi S < 80m 2 , k = 0,6; khi S > 80m 2 , k = 0,5; 
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(7.28) 


R - sue can khong khf dong cua ham: 

R = “'kx. 


k(a 


trong do: x - c hu vi ham, m; 

a - he so sue can khong khf dong cua ham lay theo bang 7.2. 

Ap lire cua quat (Pa) cua hang thong gio co dong khf xuyen H = 10.R.Q T . 
Vi trf dat quat chuyen tiep se tang len 10 - 15%. 


/.., = (0,1+0,5)U (7.29) 

l c? ' 1 

a day: /,„ - khoang each tu cua ham den cho dat quat, m; 

L, - chibu dai cua ham thong gio, m. 

Theo gia tri tim dupe doi vdi H va theo bang 7.5, ta chon dupe loai quat can thiet, 
che do lam viec cua no duoc thiet lap theo dac tfnh rieng cua chung. Dac tfnh ky thuat 
cua cac loat quat thong dung do Lien Xo che tao co the: tham khao bang 7.5. 


Bang 7.5 


Cac chi lieu 

ky thuat 

Cac loai quat 

Huong true 

Ly tarn 

1 

i 

S 

co 

u 

BM-1 2 

BO-1 6 

r\ 

o 

ca 

© 

r**t 

n 

W 

CQ 

i 

2 

vO 

i 

3 

CO 

in 

r\ 

i 

=r 

CQ 

BH-31.5 

Cong suat, m'/s 










toi thieu 

3.2 

10 

18 

20 

50 

5 

12 

28 

35 

toi da 

7,0 

32 

70 

110 

223 

29 

43 

98 

165 

Ap luc. Pa 










toi thieu 

1175 

650 

350 

800 

800 

2943 

1140 

1500 

1275 

toi da 

2400 

3600 

2000 

3400 

2900 

9810 

3500 

4700 

5000 

Cong suat, kW 










t6i thieu 

12 

20 

15 

100 

115 

100 

65 

210 

500 

toi da 

14 

110 

130 

500 

800 

250 

106 

360 

800 

Trong lupng, t 

0,265 

1,78 

2.0 

13,5 

32,3 

1,8 

5,4 

8,14 

16,3 


§2. CHONG Bill KHI THI CONG NGAM 

Tat ca cac nguPn tao bui trong qua trinh thi cong xay dung cong trinh ngSm qui uoc 
co the phan lam tao bui nguyen sinh (lan dau) va tao bui thu sinh (tao lai). 
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Nguon tao bui nguyen sinh la cac cong doan ca ban cua chu trinh dao (khoan 16 , 
phun betong, boc da...)- Dac diem cua chung la qua trinh tao bui co cirong do Ion. 

Nguon tao bui thu sinh la cac nguon dua cac loai bui da tao ra vao trong khong khi 
nhu giao thong b^ng oto, song no min v.v...). 

Viec co bui trong khong khi ngam gay ra hang loat benh nghe nghiep cho cong nhan, 
pho bien hon ca la benh Xilico. 

Ngudi ta da xac nhan rang mure do nguy hidm cua cac hat bui tac dong len ca the 
dupe xac dinh trude tien la bdi luqng bui trong mot dan vj the ti'ch khong khi va do 
khuech tan cua chung. Cac tieu chuhn ve ham luqng gidi han cho phep cua cac dang bui 
khac nhau duac quy dinh bang miligam bui trong lm 3 khong khi a ch6 co ngudi ghi ro 
trong "Quy tac an toan khi thi cong cong trinh ngam" va thudng quy vd nhung hat bui 
sau day: Nhung hat bui co chua dioxyt-silic lan han 70% la lmg/m 3 ; dioxyt silic 
(10-70%) la 2mg/m 3 ; dioxyt silic nho han 10% la 4 mg/m 3 ; bui ximang, apatit va cac 
khoang vat khac co chua dioxyt silic nho han 10% la 5mg/m 3 ; bui set, cac khoang vat 
khac cung nhu cac h6n hqp cua chung khong chua dioxyt silic tu do la 10 mg/m'. 

Cong tac khoan la nguon tao bui lan nhat, ham luong cua cac mat nho khuech tan 
trong dong bui chung la 7 - 8%. Mot bua khoan khong co thiet bi khu bui se tung vao 
khong khi 150 - 160mg/ph cac hat nho khuech tan. Khi khong co bien phap chong bui 
thi a vi tri khoan co the dat 800 mg/m'. 

Nguai ta su dung ba phuang phap chong bui khi thi cong cong tac khoan: 

Dung nuac de khu bui, khu bui b^ng h6n hap khong khi va chat long; tach bui b^ng 
phuang phap kho. 

Khu bui b^ng thuy luc la phuang phap pho bien nhat. B^ng each dung nuac de rira 
day 16 khoan va hoa tan bui trong then gian khoan. Ngudi ta su dung hai each 
(hai phuang an) la phuang an doc true va phuang an ben hong. Vdi hai phuang an nay 
ngudi ta dua nude ap luc qua mot 16 doc c£n khoan qua mot khdp noi d dau can khoan 
hoac tir than may khoan. Hieu qua han ca la phuang phap rua ben. Chat long d6 rua bui 
la nude ky thuat hoac nhu tuang nude vdi phu gia boi tran (011-7; Oil-10) vdi luqng 
tieu hao 5-10 lit/ph. 

Trong nhung dat d6 udt khi khoan no min pho bien han ca la dung he tach bui 
(h6n hqp nude khong khi). H6n hqp nay duqc che tao trong cac kirn phu dac biet dam 
bao nhan duqc hon hqp nude: khong khi co ty le 1:400. Cac bo kim phun duqc dat true 
tiep tren cac t6 hqp khoan va didu chinh duqc theo che do khoan cung nhu didu kien vd 
cau true dia chat. 

Viec tach bui kho su dung chu yeu khi khoan d nhung vung dong bang vlnh cuu, nai 
ma tach bui thuy luc khong ap dung duqc do chat long tach bui se bi dong bang d trong 
16 khoan. Dat da bi dap nat khi khoan va bui se duqc hut ra qua mot kenh trong can 
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khoan vao thiet bi lach bui. Qua thiet bi nay bui dupe hut lai, khong khi sach dupe tach 
ra va dira tro lai vao guong dao. Khi khir bui kho th'i mot thiet bi khir bui co the phuc vu 
cho mot nhom may khoan (vi du thiet bi ciia Lien Xo (cu) san xuat la LIO-4). 

Khi xuc bdc bui co the! khir bang nude hoac kim phun h6n hop nude khong khi 
(tao suong) dat tren may xuc. 

Khi nd min muon chong bui ngudi ta dung man chan phun nude. Man suong kie’u 
phun nude dupe tao ra bang mot he kim phun dat theo chu vi hang d khoang 50 - 60m ke’ 
tir chd no min ra. Vice dong md he kim phun co the tu dong do tac dong cua song 
no min. 

De chong nguon bui thur sinh chu yeu d trong ham do dto di lai ngudi ta sir dung he 
thong tudi nude dudng dinh ky va tang cudng thong gio. 

§3. THOAT Nl/OC TRONG THI CONG HAM 

Phan ldn cac cong trinh ngam deu xay dung trong dieu kien co nude dudi dat. Tuy 
theo luu lupng cua nude vao ham ngudi ta phan ra: nude nho giot tir vom va vach hang 
(< 0,5 mVh); nguon nude kieu chay thanh dong doc theo ham (< 5 m'/h); nguon nude 
cue bo va vung ngam nude (> 5m'/h). Ngoai ra trong qua trinh dao hang, nude ky thuat 
sir dung trong qua trinh thi cong cflng kha ldn (khoan, edng tac betong, cac loai nude 
tudi khac...) luu lupng cua ehung cung dat tdi 4,5 - 5,0m’/h. Vi the lupng nude tong 
cong can thoat trong da so trudng hpp dat tdi 20 - 25m'/h dieu do thudng gay kho khan 
cho cong tac thi cong. Trong xay dung de thoat nude ng;iin va nude ky thuat ngudi ta 
phai dung thoat nude tu nhien va thoat nude nhan tao. 

Khi tong luu lupng nude theo tuyen cong trinh < 50-60m 3 /h va ham co do doc ve phia 
cua thi ngudi ta lam ranh tu chay tiet dien ranh 0,2 - 0,25m“. Thong thudng sir dung mot 
ranh dat d mot ben vach hang va day bang tarn nap de! co the! lam sach ranh theo chu ky 
trong thdi gian sir dung. Khi co do doc ngupc thi ngudi ta lam ranh tu chay ve phia 
guong sau do dua ra ngoai bang bom vdi viec sir dung so do thoat nude hai giai doan. 
Vdi so do nay nude tir guong dua ve ho thu bang cac bom nhe di chuyen theo guong, 
con tir ho thu dua ra ngoai theo dudng ong bang cac bom dat co dinh d tram. Dung tich 
ho thu lay bang luu lupng tdi da trong gid ma khong bom. Khoang each giua cac ho thu 
lay tuy thuoc vao do doc: 

L = ———,m (7.30) 

'r+i-r 

trong do: L - khoang each giua cac ho thu; 

h r - chieu sau tdi da cua ranh nude, h k < 0,6m: 
i r , i r - do doc cua ranh nude va ciia ham. 
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Trong thirc te, khoang each nay thudng lay bing 150 - 200m. Khi xay dung cac giieng* 
dung, nude duac thu ngay phan dudi cua gieng hoac vao mot buong bom rieng noi co 
dat to hap bom thoat nude. Cac ho thu duac dat hai bam, mot lam viec va mot du phorng. 
Cong suit cua mdi bam lay ldn hon luu luang gid toi da 20%. Ap lire tinh toan cua biam 
lay bing tong chenh cao giQa ho thu va cira ham hay mieng gieng AH va nhung mat mat 
theo tuyen H n . 

H = AH + H n (7.31) 

L V 2 

H n =^-— (7.32) 

d 2g 


trong do: H - ap luc yeu cau cua bam, m; 

X - he so ma sat thuy lire, X = 0,03; 
d - dudng kinh ong, m; 

V - toe do cua nude trong ong d£n, V = 2-'- 3m/s; 


L - chieu dai ong din, m. 
Dudng kfnh ong din co ap: 


d day: Q - cong suat bam, m 3 /h 
Cong suit cua dong ca bam: 


4Q 


N = 


tx.V.3600 


Qh-H.p 

3,6.102.ri 


, m 


m 


trong do: Q b - cong suit tinh toan cua bam, m /s; 

H - tong ap lire cua nude, m; 
p - mat do cua nude can bam p = 1,05 -M ,08t/m ; 


(7.33) 


(7.34) 


r| - hieu suit may bam, r\ = 0,6 + 0,75. 

De bam nude a guang ngudi ta dung chu yeu la cac bam dung khf nen kieu H-1M do 
Lien Xo (cu) che tao, cong suit 25m 3 /h ap luc 10m hoac bam "Gnom" dung dong ca 
dien cong suit 20m /h ap lire 20m. O cac ho thu co trang bi cac loai bam bun ly ta.m co 
cong suit yeu ciu (cac loai do Lien Xo (cu) san xua't nhu2K6, 4HHB, 4Hct> v.v...). 

Khi luu luang nude ldn han 100m 3 /h tir nhung nguon cue bo hoac him di qua viing 
bao hoa nude thi cac so do thoat nude neu tren trd nen kern hieu qua. Giai phap c;hong 
nude ngam luc nay se phai co he thong thu nude hoac lam kho dit nhin tao cung: nhu 
bien phap ha muc nude ngam. 

Khi dung he thong thoat nude trong vung bao hoa nude ma ham cit qua khong ad tie 
dung ngudi ta phai dung den bien phap gia co hoa hoc nhu Silicat hoa, set hoa, b>itum 
hoa hoac ep keo huu ca. 
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§4.CHIEU SANG VA CAP NANG LlfONG CHO HANG NGAM 

"at ca cac cong trinh ngam trong qua trinh thi cong deu phai chieu sang nhan tao 
bAie dien. Viec chieu sang cue bo trong guang, chd lam viec cung la bat buoc (den ac 
qui den chieu sang di dong...). Cam tuyet doi khong dirge lam viec d ch6 khong co 
chi:u sang. 

"rong qua trinh thi cong ngudi ta phan biet hai loai chieu sang. Chieu sang co dinh 
thumg xuyen va chieu sang grin girong. 0 gan guang, nhung nai tien hanh thi cong viec 
chi:u sang dugc thuc hien bang cac nguon sang di dong nhu den pin ac qui, den pha... 
Dim ap nguon cap cho lie chieu sang nay khong Ion ban 36V. Doi vdi cac to hap di dong 
baig kim loai, khi trong guang co nude thi dien ap chieu sang khong dugc ldn han 12V. 

4guon nUng lugng chieu sang d gan guang phai dat d chd an toan va noi vdi den bang 
ca[ mrin boc each dien cao su. Tat ca cac thiet bi chieu sang d gan guang phai la thiet bi 
chiyen dung cho ham mo (cua Lien Xo cu co ky hieu PH). Doi vdi nhung hang co tao 
khichay no thi muc do each dien con doi hoi cao han. Trong trudng hgp nay phai dung 
cat thiet bi dien chuyen dung doi vdi hang nguy hiem do no min (cua Lien Xo cu ky 
hiei la PB). 

Vhung phan hang noi vdi dia diem thi cong co he chieu sang thudng xuyen, co dinh 
baig cac thiet bi chieu sang dien ap 127\ ; hoac 220V (loai 220V cho cac hang kho rao). 

Ooi vdi nhung hang da ket thuc qua trinh thi cong, cac hang kho rao, khi chieu cao 
tre> cac thiet bi chieu sang khong nhri ban 2,5m cung dung dien ap 220V. Nguon cap 
dim cho chieu sang cd dinh la mang dien dong luc ngam dien ap 380V qua bien ap, 
baig cap bgc kim loai hoac cac loai cd ky hieu chuyen dung nhu da neu tren neu hang 
co ao khi nguy hiem. 

Ngoai he thong chieu sang cd dinh, chieu sang gan guang nhu da neu trdn con phai 
traig bi chieu sang ca nhan nhu den ac quy trong thdi gian lam viec. Loai thiet bi nay 
phii co thdi gian lam viec lien tuc khong nho han 10 gid. Sau khi ket thuc ca lam viec 
dec phai dugc nap dien trd lai. 

Doi vdi cac hang trong to hgp ngam cua cac cong trinh thuy lgi theo "Quy tac an toan 
troig thi cong cong trinh thuy lgi ngam" quy dinh nhu sau: hang dan tiet dien 
< l0m“, thiet bi chieu sang cd cong suat 40W each nhau 6m d ca hai ben vach hang; hang 
co tiet dien 10-30irf, den chieu sang cong suat 40W qua 4m a ca hai ben: nhung ham tiet 
dien < 30m' den chieu sang cong suat 100W each nhau 8m d ca hai vach hang. Ham tiet 
dien 30 - 70itf den cong suat 150W each nhau 6m a ca hai ben vach; ham tiet dien ldn 
hen 70m' va cac buong ngam phai cd tinh toan rieng theo thiet ke thi cong. Guang cua 
hang nam ngang lit 15W cong suat cho lm“; guang thang dung la 20W cong suat lm~. 

Mang chieu sang cho to hgp ngam phai khong dugc xay ra su co, va cap dien bang 
ha: nguon doc lap nhau. 
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Khi thi cong hang ngam bang phirang phap mo (khoan no min) ma dung cac (hid bi 
khi nen la chinh thi khong khi nen la nguon nang lupng co ban. Vi the khi xay dung cac 
to hop ngam thuong phai xay dung tram cap khi nen. Tram cap khi nen la mot nhom cac 
may nen khi lap chung trong mot nha cung vdi cac ngubn cap khong khi. nguon lam 
lanh, nguon dieu ap... 

Cong suat cua tram nen khi dupe tinh toan theo so lupng thiet bi sir dung khi nei co 
du tru khoang 20%. 

Q k = l,2k l .k 2 .k 3 .k 4 .Iq.k s (7 35) 

trong do: q - lupng tieu hao khi nen cua thiet bi, m’/ph; 

k| - he so dPng thcri lam viec cua thiet bi dung khi nen: 
k| = 0,82 khi n = 5; 
k, = 0,71 khi n = 10; 
k, - 0,69 khi n = 15. 

k 2 - he so co xet den mat mat khi nen tren mang: 
k 2 = 1,4- 1,6; 

k 3 - he so xac dinh khdi luong khong khi khi no bi lanh: 
k 2 = 1,3; 

k 4 - he so hieu chinh cao do dat tram: 
k 4 = 1 khi do cao < 300m; 
k 4 = 1,03 khi h, = 300 - 600m; 
k 4 = 1,14 khi h, = 600 - 1400m. 

k 5 - he so xet den do mon cua thiet bi, k 5 = 1,2. 

De dam bao cap khi nen dong dbu vao mang cap khi, khi khong khi nen ra khoi nay 
nen khi dupe di qua mot binh dieu ap, dung tich cua binh tinh theo cong thuc: 

V b =U6yjQ^ , m 3 (736) 

Tai binh dieu ap co trang bi ap ke, van an toan dam bao xa khong khi thua tir mm g 
khinen. 

Do khi lam viec may nen khi xa ra nhiet lupng dang ke, no dupe tach tuan hoat t ir 
than may bUng nuoc. Tram khi nen bao gio cung co thiet bi de lam mat bang nude treio 
kieu be tuan hoan hoac be phun. Tai day nude nong dupe lam lanh di bang dong khar.g 
khi dd thu nhiet lupng thira. Khi khdi dong hoac cho ngirng may nen khi phai qua neat 
thiet bi khdi dong dat trong tram. 

Tram khi nen d cong trudng thudng to hop tir mot loai may (phan ldn la may pistdig;) 
cong suat 20, 25, 50 va lOOm'Vph dam bao ap luc toi da 0,9 - 1,0 MPa va ap luc on cinih 
trong ludi 0,6 - 0,65 MPa. 
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Mang khf nen ngam lam tu ong thep co duong kfnh tfnh toan, noi vdi nhau bang bfch 
hoac han va cur 200 - 300m phai dat thiet bi tach nude. Ong duoc dat co do doc 3 - 4% 
theo chi6u chuyen dong cua khf nen de dam bao cho viec tach nude, dau den thiet bj 
tach d6 dang. 0 phan gan guong ngudi ta dung ong co khdp thao thanh de lam mang 
khf nen. 

Viec ap khf nen tir mang den thiet bi chii yeu la dung ong cao su mem dudng kfnh 
20 - 65mm tuy thuoc vao loai thiet bi. 

Trong cac thoi ky dau cua cong trucrng khi chira kip lSp tram khf nen, ngiroi ta dimg 
cac may nen khf di dong co dong co dien hoac diezen co cong suat 10 va 20m/ph 
(BK-10, BK-20). Khi noi cming lai voi nhau thanh tram de cap cho mang chung, nhat 
thiet phai sir dung binh di6u ap va van an toan. 

Dien nang cap cho cac may moc, thiet bi thi cong ham thuong la dien xoay chi6u 
dicn ap 380V qua bien the rieng dat a gan cira ham. Viec bao ve cho cac thiet bi dirge 
thire hien nho day trung tfnh thu tu cua cap theo "Quy tdc an toan khi xay dung cong 
trinh ngam". Ngoai ra tren suot chieu dai ham phai co he tiep dia bien, dien tro cua he 
tiep dia phai dupe do ki6m tra dinh ky. 

Trong thoi ky thi cong, cong trinh ngam phai thuong xuyen kiem tra bang cong tac 
trac dia do doi trdc dia ham tien hanh. Cong tac do dac ham phai dam bao phuc vu cho 
cac cong tac lap dat cac trang thiet bi, kiem tra hudng tuyen, do dac tiet dien ngang, cac 
do dac lien he voi cac cong tac 16 thien, cong tac che khua't (dat cot thep, dat cac chi tiet 
chon san, xac dinh dao vuirt, dao thieu v.v...). 

Ngoai ra, trong chirc nang cua cong tac trac dia con co viec kiem tra khoi luong da 
ngam, betong ngam 6 cac giai doan thi cong. 

Phuong phap do, do chfnh xac va tfnh chu ky cua cong tac trac dia, cac tai lieu... duoc 
.xac dinh theo cac chi dan ky thuat. 
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Chinmg 8 

CO Gidi HOA DONG B0 KHI THI CONG HAM 
BANG PHITONG PHAP MO 


§1. HAM TIET DIEN NHO VA TRUNG BINH 

Cong nghe dao va do betong ham hien dai dua tren viec ca gidi hoa dong bo cac qua 
trinh thi cong. Viec ca gidi hoa dong bo cac qua trinh dua tren ca sa sir dung hap ly cac 
thiet bi ca gidi, thong nhat chung lai thanh mot to hap cho nhung dieu kien dac trung 
nhat cua cong trinh. O cac nude cong nghiep phat tridn co nen cong nghiep mo dong bo 
thi cac cong nghe thi cong cho tung loai ham, tung phuang phap la kha hoan chinh. 
Trong didu kien nude ta may moc thiet bi nhap ngoai tir nhidu nude viec nghien cuu de 
dua ra cong nghe thich hop la co y nghTa rat quan trong khong chi trong thi cong ma con 
dinh hudng cho viec mua sdm may moc thiet bi. Co thd tham khao tfnh nang cac thiet bi 
dua vao cac to hop cong nghe cua Lien Xo trude day trong cac bang cua chucrng 3, 4 va 
chuang 6 va cac trang thiet bi do cac nude khac san xuat co tfnh nang tuang tu de lua 
chon s a dd ca gidi hoa dong bo cac qua trinh thi cong ham. 

Khi de xuat cac to hap cong nghe phai xua't phat tu dieu kien dia chat cong trinh theo 
tuyen ham, dien tfch tiet dien ngang, chieu dai, so do xuc chuyen hop ly nhat. Chi co 
nhu vay mdi chon duac cong nghe thi cong hop ly. 

Trong nhung hang tiet dien nho, ngudi ta sir dung pho bien hai so dd cong nghe 
(doi vdi nhung hang tiet dien ^ 10 - 12 va 12 - 16m ) viec dao va do betong, khac nhau 
chi d thuf tu thuc hien cac cong doan, bdi mure do co gidi hoa guang, bdi he thong ddi 
goong va cac chi tiet cong nghe cua qua trinh xay vo ham. 

Khi xay dung ham tiet dien < 10 - 12m 2 (hinh 8.1), cong tac khoan duac thuc hien 
bang cac may khoan tay loai TIP-22, TIP-24, 1TP-30K dat tren gia dd khi nen. Cung 
co the su dung cac thiet bi khoan co khf loai nho de khoan nhu cac may khoan truyen 
dong dang true xoan vftme hoac cac tay bua loai nhe kidu pistong, vf du nhu loai 
yilE cua Lien Xo (cu). 

Do nhip hang khong ldn do dd dung dudng ray dan kho 600mm de van chuyen. Kho 
ham hep, chat troi nen viec dung cac thiet bi doi goong doi hoi phai dao cac ngach rieng. 
Viec xuc da dung cac may loai gau nho (nhu loai nilH-lC) cung vdi cac thiet bi chuyen 
tai loai nho nhe. Neu da dung thiet bi chuyen tai thi ngudi ta co gang sao cho dudi chung 
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xep dupe ca doan tau va chd toan bo da no ra trong mot chu ky bang mot chuyen tSu. 
Dau may keo dung loai ac qui nho (AM/3,-8 cua Lien Xo cu). 


aj 


1-1 



Ilinh 8.1: Scr do cong nglie dao va do belong ham tiei dien nho (< 10m 2 ) 

a) Khoan; b) Boc da. 

1. dau may dien; 2. goong; 3. luoi bao ve; 4. neo 


Viec gia co tarn tien hanh sau khi thai da xong. Ca biet co the song song voi chung. 
Pho bien la dung neo va belong phun doi khi dung vi chong vom. 

Viec do betong vo ham (hinh 8.2) dupe tien hanh theo so do tuan tu, co nghTa la sau 
khi ket thuc cac cong tac dao tren toan bo chieu dai cua guefng. Di6u do doi hoi cong tac 
chong da tarn phai chat lircmg. Van khuon dung loai thep che sSn. Viec cap betong dung 
goong dung tfch 1,0 - 1,2m 3 co mo a dau goong. De l&p rap va thao do van khuon ngudi 
ta dung cac thiet bi co khi nho. Nhieu truong hop da su dung dot van khuon di dong dai 
4-5m, dung cac thiet bi khi nen kich thude nho dat tren xe keo hoac tren toa goong de do 
betong va dupe d6ng bo cac thiet bi thanh to hop. Khoi lupng h6n hop betong tong cong 
trong thiet bi do betong khi nen la tuong ung voi khoi lupng cua khoi d6. Viec dua 



, . 2 

Hinh 8.2: Do belong cac liam tie! dien < 10m 

1. goong dung tfch 0,8m 3 ; 2. goong 0,8m duoi thiet bi do tai; 3. goong ke di dong; 
4. tai 4,5t; 3. bang tai; 6. td hop do betong EM-68; 7. xe nang ong betong; 

8, 10. van khuon di dong; 9. dot van khuon. 
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betong vao thiet bi tien hanh 6 tren mat dat con viec do betong bang each dong thiet bi 
vao mang khf nen va ong dan betong cua khoi do. Viec do betong day tien hanh sau khi 
do betong vom va tuong. Cong nghe nhir vua mo ta dam bao tien do dao va do betong 
khoang 100- 150m/thang. 

Khi xay dung ham tiet dien 12 - 16m 2 (hinh 8.3) nhip hang cho phep to chuc van 
chuyen bang ray dubng doi be rong banh xe 600 hay 750mm co trang bi ghi d6 doi tau. 
Dieu kien tren cho phep sir dung thiet bi khoan chay tren ray (nhu loai BYP-2M, 
yBUI-322n do Lien Xo che tao) dam bao toe do khoan 16 Ion, co chieu sau den 3m. 
Do co dirong ray doi nen thiet bi khoan co the chuybn tu phan nay sang phan khac 
cua guong. 



Hinh 8.3: Dao ham tiet dien JO - 20m 2 
a) Khoan; b) Thai da; 

1. san cong tac; 2. bang chat tai; 3, 7 - goong YBr - 1,6; 4. luoi bao ve; 

5. neo bet6ng cot thep / = 1,5m, bubc 1,2m; 6. bang tai; 8. bang chuyen tai; 9. tcri. 

Trong gtrerng su dung cac may xuc loai gau va cac phuong tien van chuyen co Ion 
nhu goong dung tfch 1,6 - 2,5m 3 vefi dau keo dien co she keo 12 den 14t. May xuc kieu 
nhu nriH-4n cua Lien Xo (cu) che tao. Viec doi goong va doi tau sir dung cac bo ghi 
chuybn doi va cac thiet bi khac. Trong nhung nam gan day d6 van chuyen chu yeu dung 
cac loai goong co thiet bi chuybn tai (kieu BI~IK do Lien Xo cu che tao). 

Gia co tarn dupe thuc hien sau khi thai da hoac bo tri song song mot phan voi cong 
tac khoan (vi chong neo hoac vi chong vom thep). Do betong vo ham (hinh 8.4) dupe 
tien hanh sau khi ket thuc cong tac dao cua toan ham hoac ket thuc tung guong tren toan 
ham, cung nhu to chuc song song voi dao 6 khoang each guong la 180 - 200m 
(khoang each ky thuat) d6 bo tri cac thiet bi khoan dao khi no min. Trong buoc 1 cua 
cong tac do betong vo tien hanh dong thdi ca tuong va vom cung mot luc. Van khuon 
dung loai van khuon thep che san co gioi hoa. Chibu dai m6i dot do co thb tang den 6m. 
Viec cap betong cho guong d6 betong co the dung bom hoac goong chuyen dung d6 cho 
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belong tuoi. Do betong vao khoi do bang bom khi nen hoac cac loai bom khac. So d6 do 
betong day hang tuong tir nhu phirong an da neu 6 phan tren doi vdi ham tiet dien 
< 10m 2 . Viec sir dung dubng doi de: van chuvem cho phep tang cucrng viec co gioi hoa 
cac qua trinh thi cong va tang tien do thi cong den 150 - 160m/thang. 

Cung nen biet rang klch thuoc cua nhung ham tiet dien den 20m 2 khi chieu dai Ion thi 
cac canh (vai) guong dao se gay kho khan cho viec bo tif ong thong gio co dudng kinh 
yeu cau. Do tinh hinh tier. dAn den viec phai thong gio hai hay nhieu cap. Mot kho khan 
nua la keo ong gio qua cac khoi do betong. De khdc phuc kho khan nay trong truong 
hop co the thi giai phap dung 16 khoan thong gio cho so do ep la hop ly hon ca (xem cac 
so do tren hinh 7.1). Trong truong hop nay ong gio chi bo tri 6 doan tu nhung 16 khoan 
da dung den gan guong. Phan con lai cua ham se khong co ong duqc sir dung de hut 
khong khi ban ra. 

Khi xay dung ham tiet dien trung binh se sir dung hai so do cong nghe chu yeu phu 
thuoc vao cac kich thuoc cua tiet dien ngang ham va t6 hop thiet bi xuc van chuyen o 
trong ham. 



Hinh 8.4: Do betong ham tiet dien 10 - 20m 2 
1. ghi doi xung; 2. thiet bi cho betong; 3. ben nang ha; 4. thiet bi do betong khi nen; 
5. binh dieu ap: 6. xe giur ong betong; 7. van khuon di dong; 8. dot van khuon 


Khi dien tich tiet dien ngang < 30 - 35m 2 hop ly hon ca la dung van chuyen co ray. 
So d6 nay cung dung cho ca ham tiet dien Ion khi co gieng phu. Trong cac trudng hop 
con lai khi tiet dien ham Ion hon 30 - 35m 2 thi dung van chuyen khong ray. 

Cung can nhan manh la viec chon so do van chuyen thuoc nhom nay cung phu thuoc 
kha nhi6u vao cac thiet bi dibu xe, d6i tAu, doi goong cung nhu viec to chuc thong gio 
cho ham. Viec quyet dinh chon so do nay hay so do khac phai dua tren luan cu kinh te 
ky thuat day du. 
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Hinh 8.5: Dao ham tie t (lien 20 - 30m 2 
a) Klioan; b) Boc da. 

1. lucri bao ve; 2. san di dong; 3. neo betong cot thep; / = 1,5m buac 1,2m; 4. may khoan. 

Khi dung duong ray van chuyen kho tir 750 va 900mm (hinh 8.5) th'i viec khoan 16 
thircmg tien hanh bang cac thiet bi khoan loai nang chay tren ray (nhu cac loai may 
khoan BYP-2M, YElLI-322n do Lien Xo cu che tao hoac cac loai co tinh nang tuong 
tu) vdi chieu sau khoan 2,7 - 3,0m. Cac may khoan tay duoc sir dung nhu la cac thiet bi 
h6 trg khi lam viec a trong guong (de khoan xu ly da qua co, xu ly nhung ch6 dao 
thieu v.v...). 

Viec xuc da tien hanh bang cac may xuc loai gau co Ion (nhu loai nnH-4, nfIH-5 
do Lien Xo cu che tao) do vao goong tu do dung tfch Ion (loai co tinh nang tuong tu nhu 
loai BLIK-7, BFIK-10 do Lien Xo cu che tao). Dau may nen dung loai dau may dien ac 
qui voi Stic keo 14t hoac ddu keo diezen co trang bi thiet bi lam sach khi thai (thiet bi 
lam sach ki6u hai cap). Viec gia co tarn duoc thuc hien sau khi ket thuc cong tac thai da 
hoac co the bo tri mot phan song song voi cong tac khoan neo hoac dung vom. 

Xay vo ham vTnh ciru, tuong va vom duoc tien hanh song song voi cong tac dao vcfi 
cu ly ky thuat 200 - 250m. Viec cap betong cho khoi do dung cac loai goong chuyen 
dung. Viec do betong vao sau van khuon bang cac loai bom khi nen hoac bom pistong 
co kich thudc nho co ben nang ha duoc de dua betong vao bom. Van khuon co the dung 
van khuon lap ghep che" san bang thep hoac van khuon co gioi hoa gom ba khau, chieu 
dai m6i dot 6m. Viec do betong day ham duoc tien hanh sau khi da do xong betong vom 
va tuofng theo thur tu giat lui. Viec d6 betong day phai dung thiet bi chuyen dung chay 
tren cau can va co thudc dam chuan. Cong nghe nhu mo ta tr6n day dam bao dao hang 
va xay vo vdi toe do 150 - 200 m/thang. 
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Khi x.ay dung cac ham tiet dien trong khoang tir 30 den 59m 2 va co cac hang phu nam 
ngang, pho bien lion ca la sir dung so do van chuyen khong rav va cac thiet bi tu hanh. 
Voi so do cong nghe nay cong tac khoan (hinh 8.6) dupe tien hanh bang cac thiet bi khoan 
tu hanh tren banh xich bang dong co khf nen hay thuy luc (kieu 1CBY-2K, yELLI-532) voi 
chieu sau 16 den 4,0m. Ngav nay da ra doi hat loat thiet bi khoan loai nay voi cong suat 
kha Ion. 


i-i 



Hinh 8.6: Dan ham tiel dicn 30 - 50in' 

nj Khoan; b) Bbc da; 

1. may khoan; 2. belong phun; 3. neo belong cot ihep; 4. xe cho da; 5. may xuc; 6. san di dong 


Da no ia dupe xuc boc bang cac may xuc hoat dong lien tuc chay tren banh xich 
(kieu 111 IB-2, III IE-3K...). Phuong tien van chuyen chu yeu la oto tu do tai trong tir 4,5t 
tro len (nhu MAZ-508). Khi khong the van chuyen hai chieu thi phai giat quyet cac 
ngach tranh xe ket hop lam cac buong de dat cac thiet bi thi cong va phong tranh cho 
thiet bi khi no min. 

Cac thiet bi chinh dupe dung phoi herp voi cac thiet bi phu trp nhu may ui, may nang 
de gom da, va tien hanh cac cong viec 6 phan tren cao cua gufong nhu choc da om, dat, 
dung vi choiig, o'ng gio, man chan v.v... 

Vi chong tarn dupe lap dung sau khi thai da. Khoan 16 dat neo tien hanh cung voi 
viec khoan guong. Khi co khung khoan thi viec dung vi chong tarn (neo, betong phun) 
bo trt cung voi viec khoan guong. Viec dung cac vi chong \ om tien hanh sau khi thai da 
nhocac thiet bi chuyen dung nhu may nang thuy luc. 

Khi xay vo vlnh cuu, tuong va vom thuong tien hanh dong thoi. Viec cap betong 
dung oto tu dP phoi hop voi bom betong. Do betong day ham cung thuc hien gio'ng nhu 
cac so do cong nghe da mo ta 6 cac phan tren. Tien do dao va do betong khi ap dung so 
do cong nghe nay co the dat 70 - 120m/thang. 
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§2. THI CONG HAM TIET DIEN LCIN 

Viec dao ham trong da on dinh (f k > 4) dupe thuc hien theo kieu toan tiet dien hay 
bac thang dudi tuy theo dien tich ciia tiet dien ngang (xem chirong 2). Khi nhip hang co 
gia tri ldn (10 - 15m) thl co the sir dung cac thiet bi tu hanh co nang suat cao. 

Vdi phirong phap dao toan tiet dien va khi dao mo rong phan tren ciia phuong phap 
bac thang diroi (hinh 8.7a) thl cong tac khoan 16 duoc thuc hien bang hai loai thiet bi: 
thiet bi khoan tu hanh loai Ion (thuong 2 may cho 1 guong) hoac bang khung khoan. tren 
khung dat 8 - 10 may khoan co tay bua. Dieu nay cho phep nhanh chong chuyen mire 
khoan d6 dang. 



rA-iM) 

✓ 


y -i(BrA-iM) 
1CBY-2K 


f!HB-3K \ 3 BX1 


Hinh 8.7: Dao liam tiet dien Idn 
a) Khoan; h) Thai da; 

1. khung khoan; 2. neo betong; 3. oto tud6. 

Viec dung vi chong tarn phan ldn thuc hien bang cac may nang thuy lire (theo ki6u 
may nang MlUTC-2Tn do Lien Xo cu che tao) va tien hanh ngay sau khi thai da. Viec 
khoan 16 dat neo dupe tien hanh dong thai vai khoan gucmg. Khi co khung khoan thl 
cong tac gia co tien hanh song song vdi cong tac khoan guang. 

Cong tac xuc da dupe tien hanh bang cac may xuc hoat dong lien tuc co Ion (nhu loai 
LIHB-37I,, flHE-4 do Lien Xo cu che tao) hoac cac may xuc gau co can xuc ngan vai 
dung tich gau 1,25 - 2,0m 3 (nhu kieu 30-5114). Mot loai may xuc theo kieu may ui 
(hoac banh lop) co gau chua 3-4m 3 do qua than may hoac do sucm cung rat trien vong 
trong thi cong ham va hien nay da dupe sir dung pho bien a Viet Nam. 
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De: van chuyen thai da chu yeu dung cac loai oto tu d6, tai trong 8-10t (cac loai xe 
KaMA3-5511. MA3-508; MoA3-640!...)• Khi khoang each van chuyen ng^n < 1km co 
the dung cac loai goong tu hanh hoac cac loai may xuc - chuyen. 

Cac loai thiet bi cong nghe phu trp trong truong hop nay la cac loai may nang co tarn voi 
den 12m, cac loai may ui cong suat Ion de gom da, lam sach nen ham v.v. De lap dat cac 
khung cot thep nguoi ta dung cac loai ca’u ki6u may ui co can ngSn va sue nang den lOt. 

Viec d6 betong vo ham (hinh 8.8) dupe tien hanh song song voi cong tac khoan dao 
voi khoang each cong nghe 200 - 280m. Cac van khuon co gioi hoa theo kie'u nhi£u dot 
dam bao cho viec do betong vom va tuong dong thoi hoac chi cho phan tren cua vo. Khi 
chi^u day vo ham Ion hon 80cm nguoi ta sir dung van khuon lap ghep theo kieu vi chu 
bin. Viec lap va thao van khuon tien hanh nho thiet bi chuyen dung nhu thi cong vo ham 
lap ghep. Viec cap betong tir ngoai vao gUOng bang cac loai oto tu do hoac loai xe tu 
tron (kieu C-1036, C-1042). Viec do betong vao van khuon bang bom pistong hai cap 
hoac may d6 khi nen hai thung chua (2AriBY-800). 



Hinh 8.8: Do betong vo ham tiei dien lon 
1. oto tu d6: 2. thung chua trung gian; 3. thiet bi nang; 4. may bom betong; 

5. van khuon di dong; 6. cac dot van khuon; 7. bo phan phan phoi 

Dao bac duoi ham duoc bat dau sau khi ket thuc betong phan vom. De ha bac duoi co 
the dung cac loai may khoan cong sua’t Ion. Khi bac cao hon 4m nguoi ta thuong dung 16 
khoan xien dudng kinh Ion de dao bac duoi. Dieu do cho phep dung cac thiet bi khoan tu 
hanh (kieu CEy-lOOF cua Lien Xo cu) de khoan cac 16 min loai nay. Khi chi6u cao bac 
nho hon 4m thi viec khoan guong phai dung cac thiet bi khoan 16 min duofng kinh nho 
nhu khoan bac tren cua ham (hinh 8.9). 

Khi khoi lupng da no ra Ion, de xuc da nguoi ta dung cac loai may xuc gziu voi dung 
tich gdu 2-3rn . Chuyen da ra ngoai b4ng oto tu do tai trong Ion (ki6u nhu MoA3-640I, 
BEJ1A3-540 cua Lien Xo cu). 
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Hinh 8.9: Dao bac cltfdi ham tiet dien lan 
1. Pto tu dd; 2. may xuc; 3. may khoan; 4. neo betong cot thep gia co vach; 

5. vo ham vinh ciru phan vom. 

Cac thiet bi cong nghe phu trp nhir may ui, may nang, can ca’u co sire nang den 20t. 

Viec gia co tarn vach ham dupe tien hanh song song vdi cong tac xuc boc. 0 nhung 
ch6 vach hang on dinh cho phep dd gia co tarn cham sau mot biroc dao. Do tac dong cua 
song no min nen viec do betong tuong va day ham dupe tien hanh song song voi khoang 
each toi thidu 300 - 350m. Toe dp dao bac duoi 150 - 200m/thang. 

Viec do betong tuong dupe tien hanh bang each dung van khuon co gioi hoa vdi 
chidu dai m6i dot dp betong 8 - 12m. Viec do betong vao khoi do bang bom hoac thiet 
bi cdu hoac nang ket hop voi mang. 

Viec do betong lot day tien hanh khi da ket thuc betong tuong va xir ly xong moi noi 
cong nghe. Do betong day co the toan bo mot luc hoac chia lam hai rai doc ham 
(khi nhip hang 16n hon 10m). De do betong day ngudi ta thuong dung mot to hop tu 
hanh dd chuydn va phan phoi betong ddu trong khoi dp. Viec lam chat betong bang dam 
sau va dam ban (dam mat). Cong tac cot thep phai di trude mot bude. Toe do do betong 
day la 200 - 300 m/thang. 

Khi dao tirng bo phan hang (phuong phap vom truoc, phuong phap nhan do), viec dao 
hang dan tien hanh theo so do cong nghe nhu doi vdi ham tiet dien be. Khi quyet dinh 
tiet dien hang din khong nen chi chu y vdi viec on dinh cua hang trong qua trlnh dao ma 
phai chu y den so dP van chuydn vi trong nhieu trudng hop no quyet dinh tien do dao 
ham noi chung. 
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Chuong 9 

THI CONG HAM BANG KHIEN VA 
MAY DAO LIEN HOP 


§]. kHAl NIEM CHUNG VE KHIEN 


khien co the coi la vi chong 
bant thep dirofc dich chuyen 
thee chu ky duoi tac dung cua 
cac dch thuy lire. Vong vo dau 
lap duai sir bao ve cua ao khien 
lam goi tua cho cac kich. Hinh 
dam tiet dien ngang cua khien 
phu thude vao hinh dang cua 
tiei lien vo ham, do do co the 
la tion, clip, yen ngira va chu 
nha;. Ap dung pho bien ban la 
khien trdn vi the la khao sat ti 
mi bai nay. 



Mac dau cac giai phap ket 
cau :ua khien co the la rat khac 
nhai trong so do cua chung co 
the chia lam cac bo phan co 
ban sau (hinh 9.1): vong luoi, 


IHnh 9.1: Dang chung cua khien 
1. vong goi; 2. vong ludi; 3. vach ngan dung; 
4. san di dong; 5. vach nam ngang; 

6. kich san; 7. kich guong; 8. Ban dem; 

9. ao khien; 10. Kich khien; 11. De ke cua kich 


von; goi tua, ph^n duoi, cac vach ngan va kich khien. 


\ong luoi dung dd cat mot phan dat mem rdi va del ngan ngira sut Id. 


Nong goi tua true tiep lien vdi vong ludi dung de’ dat cac kich thuy luc cua khien va 
kick dao. cac ong va cac cong cu de didu chinh. 

Plan duoi la mot ao mong nho ra theo kidu cong son ve phia ham dd che chan khu 
vuc lap rap trdn toan chu vi vo ham hoac la chi d phan noc ham. 


Cac vach ngan theo phuong ngang va phuong dung chia khien ra thanh tirng ngan 
com tac. can thiet dd thi cong mot each an toan trdn toan guong ham. 
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Cac ki'ch khien dung dd di chuydn khien va trong mot so trudng hap de daiy ep no vdi 
muc di'ch la dao dat. 

Ket cau khien noi chung hoac tung bo phan can phai dap ung cac didu kien dia chat 
cong trinh va cong nghe dao ham. 

Doi vdi khien co cac yeu cau co ban sau day: 

Doi vdi moi dieu kien dao ham, ket cau khien can phai bdn, cling, dam bao khong 
thay doi hinh dang hinh hoc cua tiet dien vo ham. 

Khi dao trong cac dat da doi hoi phai dao co gidi thi ket cau cua khien can phai dam 
bao bo tri va gan dupe cac thiet bj dao vao no. 

Trong cac dat rdi va chay ket cau cua khien can cho phep dat cac thiet bi chuyen 
dung dd chong do guong dao va xuc boc mot phan dat d trong ham khi day khien. 

Khi giao cat voi da cung doi hoi phai khoan no min, khien va cac thiet bi phu (san di 
dong) can phai co ket cau tin cay. 

Khi doc theo tuyen ham co dat da khac nhau va ca trong tiet dien ngang ham dat da 
cung khac nhau thi ket cau khien can dam bao kha nang bo tri hoac loai bo mot phan vi 
chong guong... 

Ket cau khien vd nguyen tac la ket cau lap ghep dam bao to hop lai dupe mot each 
thuan lpi trong ho mong hoac trong didu kien ngdm, tru trudng hop khi kich thuoc be, 
ket cau khien co the han hoan toan. 

Vong luoi can co phan dinh (noc) day hem, ki'ch thuoc ciia no phu thuoc vao muc do 
on dinh cua dat da. Trong cac loai dat khong on dinh phan dinh day han do co the Ion 
han trong va mot so truong hop la di chuyen dupe. 

Vong goi tua can du rong dd bo tri cac ki'ch khien; trong mot so trudng hop rieng re 
dd tang chidu dai khien voi muc dich bo tri d trong do cac thiet bi co khi ngudi ta su 
dung hai vong goi hoac mot vong co md rong. 

Phan duoi can che chd dupe cho 1 2 vong vo ham vdi lupng du tru du dam bao an 

toan cho cong tac thao lap (thao khien dupe tien hanh trong trudng hop thay the cac cau 
kien hong cua vo ham). 

Cac vach ngan cua khien edn bo tri vdi viec tinh toan de tien hanh cong tac dao, xuc dat 
mot each thuan lpi, cung nhu trong mot so trudng hop, co xet den viec bo tri cac thiet bi l^p 
rap vd ham; ngoai ra vach ngan dong vai tro cac cau kien lam cung cho ket cau khien. 

Cac ki'ch thuy luc cua khien can bo tri va gdn vao vong goi tua mot each deu dan va 
song song vdi true cua khien, didu do la can thiet de didu khien chi'nh xac va van hanh 
dung dau khien theo tuyen da dinh sdn. 

§2. XAC DINH CAC KICH THU()C CO BAN CUA KHIEN 

Cac ki'ch thuoc hinh hoc co ban cua khien dupe xac dinh phu thuoc vao dudng 
kinh vd hdm, vao cac didu kien cua moi trudng bao quanh va loai thiet bi co gidi dao 
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ham. Khi xac dinh kfch thudc cua khien thong thudng cac yeu to sau day can dupe 
tfnh den: 

Ducmg kfnh ngoai cua vo khien Dm (hlnh 9.2) phu thudc true tiep vao dudng kfnh 
ham d xay dung d trong duoi khien. Giua mat ngoai cua vo va mat trong cua ao khien 
can xem xet trude mot khe hd thi cong e. Khe hd nay la can thiet dd lap ghep vo ham 
mot each thuan lpi va dd dam bao do sai lech khong Idn cua true khien khoi hudng cua 
true ham khi dao doan cong cua ham. Tri so trung binh cua khe thi cong thoa man hai 
didu kien nay la gan bang 0.8% dudng kfnh ngoai cua vo ham, khe hd nay thudng lay 
khi cau tao khien. 

A-A 



Nhu vay, dudng kfnh ngoai cua ao khien la: 

Dm = d + e + 28 = 1,08d + 26 (9.1) 

d day 5 la chieu day cua ao khien. 

Chieu rong vong ludi cua khien L ( | co the dao dong trong mot pham vi da biet phu 
thuoc vao muc do on dinh cua dia tang bi cat qua. Trong dat da on dinh tri so nay can du 
dd ngudi tho dao hiim lam vide an toan va thuan lpi. 

Kich thude 1-1,2 met la thoa man didu kien tren. Trong moi trudng rdi rac, chieu 
rong yeu cau cua phan ludi dupe dieu chinh bdi cac dieu kien phu them cua vi tri mai 
doc trude mat dudi mot goc sut trong pham vi ludi khi guomg khong gia co. 

Be rong cua vong goi tua L on K dupe xac dinh bdi chieu dai cua xi lanh kfch khien, bo 
tri d trong vong goi tua. loai tru phan dau co cac thiet bi lam chat. Theo cac thong so cau 
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tao va cac so lieu kinh nghiem, b£ rong cua vong goi c6 the lay b^ng hai lan tri so buo'c 
lam viec cua kich khien, tufc la bang 2 lan be rong cua vong vo ham b. 

L on .K = 2b 

Chieu dai cua ph&n duoi khien L 0 § bang tong cua ba tri so: 

4,5 = h + 4 + h 

a day /, la chieu dai tran cua vo, lay bang be rong mot vong vo ham khi dao trong dia 
tang on dinh, con khi dao trong dia tang khong 6n dinh thi bang b6 rong hai vong vo co 
dir trtr khong lan 

/, = (1,2 - 2,2) b; 

/ 2 = 0,15 0,2 met la chieu dai khoang trong giira goi kich va mat phang cua sirdn 

vong cua vo ham. 

/,= 0.6 + 0,7 met la chieu dai cua phan d&u va phan goi cua kich khien. 

Chi6u dai tong cong cua khien: 

= L H + L on K + L 0 s (9.2) 

Ti so giCra chieu dai tong cong cua khien va ducmg kinh khien dac trimg cho mire do 
dieu hoa cua khien. 

Doi vai cac khien khong co gioi hoa ducmg kinh trung binh (5 - 7m), ti lc nay kien 
nghi lay bang 0,75, doi vai cac khien durang kinh lan lay bang 0,45. Ty le nay dam bao 
do dieu hoa, du on dinh cua khien khi di chuyen theo tuyen dinh truac. Sir phat trien 
theo chieu dai cua cac khien chuyen dung va khien co gidfi hoa phu thuoc vao dang thiet 
bi bo' tri a ben trong, va vao phirang tien lam chat khe ha thi cong. Vai nhirng khien 
duang kinh khong 16n, chi^u dai thirang lan han ducmg kinh va khong bi han che bai 
nhirng ti le xac dinh neu tren, bai vi thanh phan va kich thuac cac bo phan co ban cua 
khien van khong d6i. Nhirng khien nhu the chu yeu la de xay nhirng ham thuy loi va 
ham thi chinh thang co chieu dai khong Ion vai do doc rat be, nai ma do on dinh ciia no 
duac xem la chi tieu quan trong nhat cua khien. 

§3. KHIEN DU&NG KINH LGfN 

1. Mo ta chung 

Khien thong thuang de dao cac ham noi ga metro ducmg kinh 5,7 ^ 6,7 met la ket cau 
bang thep lap ghep, co tat ca cac ca'u kien ca ban duac nhac den b phan tren. 

Cong dung co ban cua cac khien nhu the la dam bao tien hanh an loan cong tac 
dao va lap ghep, vi the cac cau kien ket cau cua khien can tuan theo yeu cau nay 
chu yeu. 
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Bang viec chia khien ra lam 9 ngan lam viec nho hai vach ngang va hai vach dung tao 
nen cac dieu kien can thiet de thirc hien nhiem vu dao dat da. Viec lap ghep vo ham 
dupe tien hanh duoi sir bao ve tin cay ciia phan duoi khien. 

Cac khien su dung de xay dung cac ham ga metro va ham ducmg sat tuyen don la 
dieu thu vi cua ket can khien, ducmg kmh cua no tir 8,5 den 9,75 met. 

Khien ga {hinh 9.3) co the lam vi du ciia ket cau nhi^u tang co guong ho de dao ham 
trong dieu kien dia tang on dmh. Khien co dang va tiet dien nhu vay duoc sir dung de 
xay dung ham ga metro va ham dudng sat tuyen don. 

Ve quan he cau tao khien nay la. tuong tu nhu khien dao cac ham noi ga. 



llinh 9.3: Dang cluing cua kick dao cac ga metro 
1. Vong lirdi; 2. Vong goi; 3. Vach dung; 4. san di dong; 5. kich guong; 

6. vach nam ngang; 7. tarn thep bao ve; 8. vong do cua kich; 9. ki'ch khien; 10. ao khien. 

Diem khac voi khien ham noi ga la ket cau khien ga (hinh 9.4) la co nhieu vach ngan 
tao nen 12 ^ 14 6 lam viec. Viec phan chia ba vach nam ngang dam bao chia vong goi 
ke cua khien lam 4 tang chieu cao trung binh gan 2m. Viec bo tri cac vach dung co the’ 
thuc hien theo hai so do. 

Theo mot trong hai so do do, khien dupe chia bdi ba vach dung thi tao nen tren m6i 
tang 4 6 doc lap, b6 rong moi 6 chung 2m. Viec phan chia cac vach phu thuoc vao dieu 
kien co the bo tri tren khien mot hoac hai thiet bi lap cac manh vo ham. 
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Hinh 9.4: Ket can cita khien dao ga metro 


Theo sa do khac trong khien, dung de dao ham trong dia tang on dinh hcfn, cho phep bo 
trf chi hai vach dung, didu do lam cho ngan cong tac rong han. Trong hang loat trudng hdp 
vach dung giCra cua tang dudi co the bo di vdi muc dlch su dung may xuc d trong guong 
khien. Mot dac biet khac nua trong ket cau khien la dung vo nhieu lop (xem hinh 9.7b). 

Ket cau chiu luc cua khien gorrt cac vong luai va vong goi tua lam viec cung vdi nhau 
nhd viec lien k6't chung vdi nhau b4ng bulong va lien ket mong. Trong cac khien thong 
thudng cac vach ngan n^m ngang cung dua vao ket cS'u chiu lire nhu la mot thanh cang. 
Vat lieu d6 lam khien la cac loai thep mac CJI-2; Cj.2 va C,.3 (mac thep Lien Xo cu) va 
cac thep co ti'nh nang tuang tu. 

2. Cac cau kien 


Vdng hrm (hinh 9.5a) lap tir 10 18 cau kien, noi vdi nhau b4ng bulong tho. ITieo cac 

didu kien lSp rap ng^m viec chia vong ludi ra lam cac cau kien duoc thuc hien theo 
nguyen t^c phan chia vo ham b4ng gang. Vi vay moi noi cua tat ca cac khoi tieu chuiin 


deu co hudng ban kinh va co goc d tarn la nhu nhau. Moi noi cua khoi khoa va khoi 


canh la khong theo ban kinh. 


Phan to due cua vong ludi trong tiet dien theo phudng ban kfnh la dang s^t goc khong 

ddu canh (hinh 9.6a), vach ng^n cua khoi due la de noi vao vong goi tua. 

2. . j 

O moi mot cau kien co mot sudn cung dang tarn giac bo trf doc theo true cua kich 
khien de’ true tiep tiep nhan ap luc cua khien. 0 nhung chd noi cua cac vach ngang va 
vach dung sudn co dang chu nhat. 
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di chuyen khien. ChiPu day cua vach phan to due lay tir 40 - 65mm con suon cung tin tu 
40 -s- 60mm. 

Vdng goi Ufa (xem hinh 9.5b) cung gom cac khoi giong nhu vong luoi, noi vdi nhau. 
Chieu dai cua cau kien khoa (theo cung tron) cua vong goi tua thuong lay ng&n hon mot 
chut, con chieu dai cua cau kien diroi cung thi lai dai hon tirong ung. Dieu do dupe giai 
thich la cau kien tren cung can nhe hon de don gian hoa viec lap rap. 

De dam bao cung lam viec cua vong luoi va vong goi tua thuong xem xet cac mpng 
dua ep chat vao cac khe vong. 

Tiet dien theo phuong ban kmh cua vong goi tua c6 dang mat cat ho mot vong luoi 
tiep xuc voi mot trong nhung vach thang dung cua no (hinh 9.6b). Trong vong goi tua co 
cac suon cung bo tri 6 hai ben cua kich khien. 

Hudng cua tat ca cac moi noi cua cac cau kien cua vong goi d6u la theo phuong ban 
kinh trir moi noi cua khoi dinh vdi khoi canh, moi noi cua nhung phan doan nay theo 
dieu kien triet tieu mot phan nhung sai lech so vPi phuong ban kmh. 

Tren phan phia trude cua mat ngoai, cac cau kien cua vong goi tua co ph^n due day ra 
(doi dien voi phan due day them tren phan doan cua phan luoi) de chan cac ban dem moi 
noi cua vo khien. Tren phan ldn cua mat ngoai vong goi tua co hoc lorn de dat cac la 
thep cua ao khien. Tren lung cac cau kien cua vong goi tua co chua 16 theo duong kmh 
ngoai cua kich khien. 

Vach ngoai 6 ch6 tang cuong vo khien co chieu day 50 60mm con vach diing day 
50 -- 70mm. 


Vo kliien (hinh 9.7) cung la ket cau lap ghep gom cac la thep noi vPi nhau b^ng cac 
ban dem. Trong vo mot lop cac la thep nhu vay dupe nguoi ta gan len vong goi tua nho 
bulong va vit. Trong vo nhi6u lop thi nguoi ta gdn len vong goi tua ca bo cac la thep, con 
gSn len vong luoi thi chi mot ldp ngoai cimg. Di6u do dupe giai thich la moi noi doc giat 
cap dupe tao nen se tao di6u kien lam viec tot hon cho ket cau chiu lire cua khien. Chinh 
do dac diem nhibu lop cua vo ma no dupe che tao va lap rap 6 nha may. Cac cau kien 
cua vo dupe che tao bang each can - uon cac la thep rieng re roi han dien chung lai voi 
nhau thanh bo cac la thep, dieu do doi hoi hoan thanh cac cong doan nay trong nha may 
vPi do chinh xac cao. 


Tat ca cac moi noi cua bo cac la thep nguoi ta lam het sue chu dao co xet den trinh tu 
lap ghep chung trong di6u kien ngim. Viec noi cac cau kien nhu vay v6i nhau qua mot 
ban dem dupe nguoi ta thuc hien nho oc vit co dau chim hudng vao ben trong khien de 
tao kha nang thao roi khien. 

Cac vach ngdn (hinh 9.8) co y nghla v6 mat ket cau khac nhau. Cac vach ngang dong 
vai tro thanh cang cua ket cau chiu luc. Chung thuoc loai ket cau quan trong va dupe noi 
vao suon cung biing bulong tinh ren kep. Thong thuong cac vach nay dupe che tao tu 
thep tarn day 18 - 20mm, co so lupng moi noi la toi thieu, bo tri so lc. 
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Hinh 9.7: Ao khien 
a) Mot lap; b) Nhieii lap 


Cac vach dung dong vai tro thanh giang cua ket cau chiu lire va thiet bi giu cho gia co 
gircfng. M6i mot vach dung dirge lap t£r cac cau kien rieng re theo chieu dai, so lugng 
cua nhung cau kien nay bang so tang cua khien. Chi6u day cua thep tarn la 18 - 20mm. 
Trong pham vi \'ong luoi tat ca cac vach ddu gom ba lop. Giai phap ket cau nhtf vay 
dugc giai thich bdi viec can tang cudng cac vach trong pham vi vong liroi, true tiep tiep 
nhan sire khang mat khi di chuyen khien. 

Cac cau kien ba lop cua vach duoc che tao trong cac dieu kien nha may, a dang bo, 
co gia cuong cac thep goc va thep U (xem hinh 9.8). Viec noi cac vach va suon cung cua 
ket cau chiu luc dam bao kha nang lap rap trong didu kien chat hep va dua vach vao lam 
viec. Viec noi cac cau kien che sail cua vach ngudi ta thirc hien bang cac bulong lap rap. 
Trong cac tarn cua vach nam ngang co chira san cac 16 de cho cac ong thuy luc va cac 
ph6u chui qua de thai dat da. 
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Hinh 9.8: Ket edit cdc vach ciia khien 
1. vach ngan cua vong goi: 2. vach ngan cua vong ludi 


Cdc sail di dong (hinh 9.9) la cac tarn thep dupe gia cufdng 6 hai canh bang cac thep 
goc. Cac thep goc lua vao hudng va dupe noi cung vPi cac vach ngang. Tir phia truoc 
m6i tarn co gin mot thep [, la goi tua cho mot hoac hai kich san di dong. Goi tua nay 
cung dung de chong giu da a truoc girong vi the no dupe gia cuong them cac vach cung. 



Hinh 9.9: Cdc san di dong 

1. Tam thep; 2. Thep goc; 3. Vach cung; 4. Thep [; 5. Kich gucmg 


Viec di chuyen san dupe thuc hien tu tu theo cong tac dao dat da 6 truoc guong den 
mot be rong cua 1 vong vo ham. Nhd co san di dong ma trong qua trinh dao gucmg san 
dupe tiep xuc lien tuc voi guong va dam bao sir doc lap hoan toan vpi cac bang ben canh 
cua khien. 

Cac san di dong dupe lap tren tat ca cac vach ngang trong pham vi cua tirng 6 cong 
tac. Khi do moi san 6 giua, de tranh nghieng lech, dupe di chuyen bring hai kich, con 
cac san ben thi chi bang mpt kich. 

' Tai trong tinh toan cho san lay trong lupng cua hai ngucri cung voi thiet bi thi cong va 
trong lupng cua 0,5m dat. 

Cdc tarn thep bao ve: la cac cau kien phu cua khien, dupe bo tri tren toan chu vi ben 
trong cua ket cau chiu lire, hoac chi o cac 6 phia duoi de giam nhe su lam viec ciia khien 
bang phuong phap cat va de’ bao ve cac kich khien. 

Cac ca'u kien ket cau vira khao sat va phuong phap noi chung, dac trung cho cac khien 
thuong kich thuoc bat ky, dupe minh hoa tren vi du mot khien da dupe sir dung de xay 
dung cac ham metro. 
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3. Nguyen tac tinh toan 

Ket cau chiu lire cua khien lam viec trong cac didu kien cua mot che do nang nhoc 
dubi tac dung cua ap lire dat va cac ung lire dong khong thay trubc dupe, phat sinh khi 
khien bi xien lech. Vi the vbi tu each la tai trong tinh toan ngubi ta lay mot loai tai trong 
goi la tai trong sir co xac dinh bang trong 1 trong mot cot dat (chieu cao khong ldn hon 
50m). Tai trong nay ngtrbi ta phan bo deu len hinh chieu cua khien len phuong n^m 
ngang (ke ca vo khien) va lam viec dong thbi cua ca vong Itroi va vong goi tua. 

Moi noi cac vach \’bi ket cau vong duoc coi la khbp. Trong tinh toan dtra vao khong 
chi cac vach ngang lam viec chiu keo. ma dat ca cac vach dung theo cau tao. 

Khien dupe tinh nhu mot he phiing bang cac phuong phap thong thuong cua co hoc 
ket cau co str dung cac didu kien doi xtrng cua tai trong va ket cau. 

Viec lua chon tiet dien cua cac cau kien due dupe tien hanh chu yeu xuat phat ttr kha 
nang thuc hien chung trong nha may (chieu day cua no khong nho hon 20mm). Didu do 
trong mot loat trubng hop dan den khong su dung het kha nang lam viec cua vat lieu, 
nhung can dupe xem xet nhude tiep nhan cac tac dong khong tinh toan dupe. 

§4. KHIEN DUONG KINH NHO 

Ciing vbi cac khien duong kinh tiling binh va Ion khien dubng kinh nho cung dupe sir 
dung rpng rai, dubng kinh cua chung 3,6; 3,0; 2,6 va 1,5 met (chu yeu de xay dung cac 
htim ky thuat do thi va ham thuy lpi). 

Khien dubng kinh 3,0 met 
(hinh 9.10) lan dau tien ap dung b 
Lien Xo cu tren cong trubng xay 
dung cac ham thi chinh b 
Matxcova. la ket cau lap ghep tir 
cac cau kien dang tain co vo hai 
lop phu tren suot chieu dai khien. 

Phan lubi va vong goi tua gom 6 
cau kien thep. De nang cao do 
cung cua khien giua phan co ban 
va ket cau chiu luc co bo tri cac Ilinh 9.10: Dang chung cua khien (lifting kinh 3m 
subn (vach). 

Dac diem chinh cua khien la phan di chuyen ho, dan dong bang 4 kich thuy luc. 
Chidu dai phan duoi khien vbi vong vo ham rbng 26cm dupe lay la 1,04 met va vbi vong 
vo ham rong 60cm la 1,70 met. 

Vbi ket cau da cho khien dupe to hop b xubng; trong lupng cua khien la 19 tan, ha 
qua mot gieng vao \ i tri tap ket. 
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Khien duong kfnh 2,6 met (hinh 9.11) khac vciri khien vira khao sat tren la ket cau han 


nguyen ca vong. 


Mat cat doc 


Nhin tir phia lirdi khien 



Hinh 9.11: Ket cau cua khien dtfdng kinh 2,6m 


Vo cua khien dupe dua vao lam mot phan cua ket cau chiu lire voi mat trong cua no 
co bo tri ba suon dang vong, tao nen vong luSi va vong goi tua. Tai mat phdng cua su6n 
vong phia trude co vach chin kin co chira 4 16 kich thuoc 250 x 250mm d6 dao trong 
bun. Trong vach co bo tri cac cua kich thudre 650 x 900mm. Cac cua nay co thd ma d6 
vao guofng va de thu gom bun. Khi dao trong dat on dinh tat ca vach chan nay co the 
duoc thao di. 

V6i muc dich co gioi hoa thi cong trong khien co xem xet den kha nang dat cac thiet 
bi dao; vi vay trong vach truoc mat co mot 16 van lam viec, va mot 16 khac d6 van 
chuyen, con trong vong goi tua co cac dam ngang de’ dat may. 

O cac suefn vong cung chira cac 16 d6 cho cac kich chong xuyen qua. 

Trong luong chung cua khien (ke’ ca kich) la gan 14 tan. Kich duoc van chuydn den 
va ha qua gieng 6 dang da to hop sfo. 


§5. BAN KHI&N 


1. Mo ta chung 

De: dao ham trong dia tang h6n hop cung 6 duoi, mem hoac on dinh trung binh 6 tren, 
tiet dien dao hop ly cua ham la dung khien co tiet dien khong khep kin, hay con goi la 
ban khien. 

Ban khien la mot vi chong thep di dong co hinh dang nhu phan tren cua tiet dien 
ngang cua ham. 
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Dat da tir nhien dirge dao ciin than trude m6i lan di chuyen cua ban khien; cac goi 
toan khoi dirge xay dgng trude trong hang dan, hoac trong cac ham dudng kfnh khong 
Ion va cac ket cau lap ghep nhan tao dirge xay dgng khi dao cac ham ben deu co the’ lam 
nen cho ban khien. 

Cac cong tac dao phan tren cua ham dirge tien hanh dudi sg bao ve cua ket cau ban 
khien bang thep. Phan dudi cua tiet dien khi co cac goi ke dugc dao nhu phuong phap 
dao ha vdi viec sir dung cac thiet bi co gidi co Ion. Day chinh la uu diem cua phirang 
phap nay. 

Cac cong tac Idp rap dugc thgc hien tuan tg trong cac phan ben tren va phan ben dudi 
hoac dong thdi tren toan tiet dien. 

De dao ham nhip ldn, vi du, ga metro mot vom co the dung ban khien dang elip hay 
dang hop. Trong cac hang dan hoac trong ham bo tri trude theo hai ben hang, can xay 
tudng goi tga. Nhffng ham nhu the co the dao bang khien thudng hoac khien ca gidi hoa 
dudng kinh 3^5 met va gia co bang vo nhe. Cac tudng goi tga dugc dua vao thanh phan 
ciia ket cau ga trong tuang lai. 

Sau khi xay dgng va ciing co cac tudng goi ngudi ta chuyen sang dao bang ban khien 
cung vdi viec thao timg bo phan cua vo ham ben. Viec dao nhan d giua thudng dugc tien 
hanh sau khi ket thuc toan bo cong tac lap rap. 

Trong thgc te xay dgng ham d Lien Xo cu ban khien da dugc sir dgng khi xay dgng cac 
ga metro dat sau va khi sira chua cac ham dudng sat. Thgc te xay dgng ham d cac nude 
ngoai khac da co hang loat vi du ve viec ap dgng ban khien de xay dgng nhung ham ldn 
trong do thi va cac doan dudng dan vao ham dudi nude nhip den 15 met. 

Ban khien co the dugc sir dung khi xay dgng cac ham noi ga, cac ga metro dang khac 
nhau cung nhu cac ham tiet dien ldn co cong dung bat ky khac. 

2. Ket cau 

Ban khien de dao phan giua cua ga metro dang cot (hinh 9.12) la mot vi cho'ng di 
dong bang thep co dang vom co thanh cang tir nhung cau kien kha ldn dang ket cau han. 

Cac ket cau co ban cua ban khien gom: Vo; vom tga co thanh cang, dong thdi lam 
san de dao dat da d trong guang; cac vach ngan, lam viec nhu san treo, chia ban khien 
thanh cac 6 rieng re. Cac vach dung, lap tir cac tarn thep (5 = 30mm) dugc gia cudng 
bang cac thep goc lam goi ke de chong dd guang dao bang each kich thuy lgc. 

Vom goi tga chia ban khien theo chieu dai ra lam phan dudi va phan ludi. Phan dudi 
dugc tao nen bdi mot ao thep, con phan ludi cung la ao thep nay nhung dugc gia cudng 
bang cac thep goc lam sudn cung, theo chieu ngugc lai vdi mdi kich khien. De co the lap 
rap ban khien trong didu kien chat hep ngam va de chuyen chd thuan lgi ket cau ao, vom 
tga, thanh cang dugc lap tir cac cau kien ldn bang bulong. 
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Hinh 9.12: Ket can cua ban khien 

a) Dung cho ga ba vdm cua ga metro clang cot; 

b) Dung clio ga hai - ba vdm, ham thanh phova ham trim cl non g oto 

Vo va vom tua duac tao nen tu 6 + 7 cau kien lap ghep co chu'a hai kfch khien. M6i 
mot cau kien lap ghep la mot ket cau han dang hop co trang bi cac siran cung a bien va 
vach giua b^ng thep ban (5 = 22 30mm). 

O cac cau kien goi duac bo trf cac vach doc (8 = 30mm) dung lam ch6 de Up 
ghep thanh cang. Tlianh cang lap tir 6 - 8 thep U (N e 24-26) duac phu thep tarn day 
(5 = 20 ^ 22mm) va tao nen san cong tac). 

Phan goi cua ban khien co cac khdp, dam bao phan bo deu ap luc len cac dam ke v6i 
bat ke goc nghieng nao cua dam ke. Mat phang goi duoi dam ke duac tao nen nhd cac 
dem thep dat tren mat phang truat cua vl chu bin cua ham ben qua cac nem. 

Sau m6i lan di chuyen ban khien phan tren dem, ca'u tao tu ba phan va hai dam ke 
duac di chuyen sang phan luai. 

Khi xay dung cac ga metro hai hay ba vom cung nhu ham oto hoac ham thanh pho co 
the ap dung ban khien dang nua vong tron (xem hinh 9.12b). 6 ket cau nhu vay co th6 
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sir dung phan goi dang dam ke hoac dang truot. Khi truot thi phan ke la mot bo cac dam 
doc ke len mot tarn tlrep va duac sir dung trong dat deo. 

§6. THIET BI THUY LUC CUA KHIEN 
1. Kfch thuy lire cua khicn 

Nhung kfch nay (hinh 9.13a) dung de di chuven khien theo chu ki phu hcrp vai muc 
do xay dung cac vong vo ham. Vi tii cua cac kfch trong vong goi tua nhu mot nguyen 
tac la phan bo deu. dieu do dam bao kha nang di chuyen khien dung theo tuyen da dinh 
truac. Cung khong loai tru khi dao trong dia tang khong on dinh doi khi ngudi ta bo trf 
mot so luang lan kfch trong ph^n dudi cua khien. 



Hinh 9.13: Cac kick khien 
a) Kick khien; b) Kick gifrtng 

1. De kfch; 2. xilanh; 3. vong bich; 4. pistong; 5. day thao ra duac 

Kfch thuy lire lap tu ong thep hinh tru 2 co mat bich 3, nhd no ma kfch dirac gan vao 
vach cua vong goi tira. True cua kfch dirac bo trf song song tuyet doi vdi true khien, dieu 
do duac dam bang viec dua dau nho dang tru 6 cua kfch vao 16 a vach doi dien cua vong 
goi tua. 
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Tir phia mat phSng lam viec cua kich c6 tao nen mot de 5 co the thao ra dupe, cho 
phep di£u chinh do khit cua vong pistong ma khong can phai thao kich ra khoi khien, 
nhd no ma rut ngan dang ke thdi gian sua chua. 

Trong thanh phan cua kich con co de kich 1 vdi pistong 4 tren do co gan vong pistong 
va mang xet, dam bao mire do khit theo yeu c^u, dieu do ngan chay dSu ap lire cao tir 
khoang lam viec sang khoang khong lam viec. Vong (xeemang) cimg vdi phot 
(mangxet) dupe ep vao dau can cua de nhd cac rong den va oc bat vft vao vong de cua 
kich. De xuyen qua mat bich phia trude cung diroc lam chat khit dac biet. Trong thanh 
phan bo phan lam chat nay co: vo ong dinh hirdng, vong chen dang dong va vong ep 
duqc ga vao nhd vit giir. 

Dg cap dau vao kich trong xilanh co hai 16 tirong irng vdi cac bude tien len va ngirpe 
lai cua xilanh, nhir vay kich khien la thuoc loai may thuy lire hoat dong kep. Vdi tir each 
la chat long lam viec ngirdi ta dung nude cimg vdi cac phu gia chong ro ri, dau ky thuat. 
Viec sir dung chiing dam bao sir lam viec lau dai cua kich. 

Kich thuy lire duoc bo tri vao khien nhu the nao do dd xi lanh khi cap dau se chuyen 
dong ve phia trude cung chinh la dich chuyen toan bo khien ve phia trude. Goi ke de 
kich a vi tri bat dong va goi do chinh la mat phang dau cua vong vo ham. 

De truydn dung dan ap luc cua kich len vo ham dang nay hay dang khac phan goi cua 
duoi kich phai co hinh dang sao cho dam bao nen dong ddu vo ham. 

Vi nhu vdi vo ham lap tir cac khoi dac viec truyen Ung lire xay ra gan nhu theo true 
cua kich vi the phan goi co dang doi xung. 

Trong trudng hop dung vo khong dac (co sudn) phan goi cua de kich can co dang 
lech tarn de truydn ap lire theo kha nang gan vao ao ciia vo ham tranh lam hong (vd cac 
sudn). Bdi vi trong trudng hop nay chinh de cua kich phai chiu uon dudi anh hudng cua 
momen uon, dieu nay can phai xet den khi quyet dinh chieu dai cua canh tay dinh hudng 
va dudng kinh ciia de kich. D6 dam bao tua dung dan kich len mat phang dau cua vo 
ham dang bat ky trong trudng hop kich co nghieng lech nao do viec noi khdp giua de 
dem va vong dudi cua kich dupe ap dung mot each hop ly (hinh 9.14a). 



Hinh 9.14: Phan goi ciia de kich 
a) De tua; b) Bang chen lam chat 
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Thudng thudng cac bang thep de giu vua dupe ep len vo ham (hinh 9.14b) dupe grin 
vao phan goi cua de kich. Khi chuyen dong tat ca cac kich cac bang thep nay tao nen 
mot vong km day len khe ho thi cong giua vo va khien. 

2. Cac kich chong guong v a kich san cong tac 

Nliung kich nay (xem hinh 9.13b) la cac may thuy lire hoat dong kep. Cac kich dupe 
cau tao sao cho khi di chuyen khien, chung chiu ap luc cua dau. nhirng lire vupt troi cua 
kich khien lam di chuyen cudng buc de cua kich girong vao xi lanh cua chung bang each 
ep chat chat long lai. Nhd do ma ap lire dong deu va co dinh len girong dirpe dam bao. 
Trong m6i 6 lam viec cua khien thudng bo trl mot so chin kich de’ dam bao chong do 
girong mot each tin cay va thuan lpi. Ngoai trir d cac 6 goc, noi ma ch6 khong du, co the 
dung so le cac kich chong girong. Dieu nay co lam kho khan cho cong tac chong lai 
girong. Khi dao trong dia tang ben, on dinh khong doi hoi phai chong girong, thi khong 
can bo trl cac kich girong. 

Vai tro cua cac kich san la di chuyen cac san di dong. Viec bo trl no nhir da neu d tren. 

Ket cau cua cac kich phu la tuong tu nhir cac kich khien nhirng theo tlnh chat lam 
viec va sir phan bo cua chat long chung kha khac nhau. 

VI nhir, d kich khien (xem hinh 9.13a), khi di thang (lien) chat long chi cap vao 
khoang lam viec. Khi do ap lire P n diro'c phat trien bang tlch cua ap suat chat long q vdi 
dien tlch cua tiet dien ngang pistong F tire la: 

P n = qF, (kg) 

Viec ep chat long tu khoang khong lam viec ra thi khong the hien sdc can lai. 

Khi thuc hien chi^u ngirpe lai, ap luc tuong ung P H g len dien tlch vanh khan cua 
pistong f trong khoang khong lam viec dupe xac dinh nhu sau: 

P„8 = qf (kg) 

Tliong thudng theo cac thong so cau tao ngudi ta lay: 

f = 0,25F 

Doi vdi kich guong can phai tuan theo dieu kien co ban la kha nang di chuyen cuong 
buc de kich khi di chuyen khien. Tinh huong do xac dinh trude su lien he lien thuv luc 
lien tuc giua cac ngan lam viec va ngan khong lam viec cua kich. Do do khi di chuye’n 
kich ve phla trude chat long dong thdi cap vao ca hai khoang va co ap lire ca hai phla len 
pistong, co dien tlch tiet dien ngang khong bang nhau la F z va f z . Ket qua luc ep kich P 7 
(kg) co the dupe xac dinh nhu la su khac nhau cua cac ap luc nay, tdc la bdng: 

P z = q(F z -f z ) (kg) (9.3) 

3. Viec cap nang lupng 

Cac kich khien va kich guong lam viec khong phu thuoc vao nhau, can phai cung cap 
nang lupng tu hai nguon doc lap. 
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Ap lire yeu cau ciia chat long lam viec ciia cac kfch khien dupe dam bao tir tram 
nang luong la tram bom dirpe bo tri trong pham vi ham tren mot xe phu hoac true tiep 
tren khien. 

Cudng do cua ap luc trong mang thuy lire phu thude vao cac didu kien dia chat, noi 
dung khien dd dao cung nhu phuong phap thi cong da chon. 

Trong trudng hop su dung khien nhu la cong cu de ciit dat mem hoac ep dat long, co mot 
ph&n chui vao trong ham, thi ap lire cua chat long lam viec ngudi ta lay den 350 - 400at va 
ldn hon. Trong cac didu kien thong thudng thi no chi gidi han d tri so 150 ^ 200 at. 

Dd dua cac kfch san va kfch guong vao lam viec ap lire cua chat long chi la 30 50 at 

la du. Khi dao trong dia tang khong on dinh, noi can phai chong guong mot each lien tuc 
ngudi ta sir dung tram thuy lire chuyen dung lam nguon nang luong, giu ap luc co dinh 
trong mang true tiep b4ng mot bo tfch tai trung gian. Bo tfch nay nhan chat long lam 
viec tir tram bom. Chat long duoc nen tao ap lire ldn chan kfch, day no ldn ciing vdi tai 
chat vao phan ben tren. Sau khi tu dong dua bom vao lam viec ciing voi tai trong, tao 
nen ap luc khong doi voi tri so da cho. Dd giam kfch thude khuon kho ciia thiet bi, bo trf 
true tiep d trong ham, co the sir dung bo tfch kieu khf nen. 

Khi dao trong cac loai dia tang khong co ap luc chii dong len guong, tuc la, noi 
khong can phai co kfch guong, ngudn nang luong cho cac kfch san co thd lay tir bom 
chfnh. De dam nhiem chuc nang nay thiet bi can co cac van va ong nhanh phu them. 

Bam thuy luc ap lire cao dung khi dao bang khien co kfch thude khuon khd khong 
ldn va co the dat tren mot xe phu hoac true tiep tren 6 cong tac ciia khien. 

Nang suat ciia bom duoc thiet lap phu thuoc vao so luong va kfch thude ciia cac kfch 
ma no phuc vu va trong khoang 5000 15000 at-//phut. 

4. Mang va may thuy lire 

Cac ong thuy luc dung d£ dan chat long co ap lire den khien va cac kfch phu va de hdi 
cac chat long sau khi lam viec ve bom. 

Tuy thuoc vao cong dung ciia kfch, phu thuoc vao ap luc ngudi ta chia lam hai he: he 
ap lire cao va he ap luc trung binh. He ap luc cao tao nen chu ky lam viec kfn ciia chat 
long - tir bom den kfch khien va ngupc lai; he ap lire trung binh la tir thiet bi ap lire den 
cac kfch phu va nguoc lai. 

Mang dp luc cao (hinh 9.15) la mot he ong di tir bom dat tren xe (hoac tren khien) 
den cac van khdi dong va dieu chfnh tren khien va tiep theo la den timg kfch khien. Phan 
dau ciia dudng chat long la di theo cac ong thep noi khdp nam giua xe va khien, va di 
vao van tiep nhan 3 cua dudng dan chat long ap lire cao tren khien, tiep theo qua van an 
toan 4, van ba nhanh chfnh 5 va bo phan phoi 6 vdi cac van tuong ung vdi so luong kfch, 
tir do theo ong 1 den khoang lam viec ciia kfch khien 7. De dam bao bude tien ve phfa 
trude ciia kfch ngudi ta dat d mot vi trf xac dinh tay di6u khien cua van ba nhanh va van 
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ki'ch tuang ring. Khi do chat long co the lap driy khoang lam viec cua tat ca cac kt'ch cua 
mot nhom kfch nhat dinh va tring ki'ch bat ky, dieu do tao nen kha nring dieu khign 
khien. De dua de ki'ch ve vi tri xuat phat can phai chuyen ap lire vao khoang khong lam 
viec, tri do chuyen hirong no qua van ba nhanh vri mang hoi. 

Sir chuyen dong d6ng thoi cua mot nhom ki'ch theo hirong tien cua ki'ch (tirong ring 
voi qua trinh nen cac cau kien vo ham mdi lap) va hirong ngirpe lai de xay lap tuan tir 
cac cau kien vo voi mot van ba nhanh la khong the there hien dupe, boi vi khi dong chat 
long lam viec bat ky deu qua van nav. 

Tri phia khoang khong lam viec cua m6i ki'ch khien ong hoi 9 dupe noi re nhanh vao 
khau noi 8 bo tri tren ong chung theo no chat long di vao van va nhanh theo ong noi 2. 



am 


Itinh 9.15: Mang ihi'iy life dp life can 



Hinh 9.16: Mang thuy life 
dp life trang binli 


Mang dp luc trang bulk (hinh 9.16) la mot he ong cring voi cac van tuong ring nrim 
giua thiet bi ap luc va cac ki'ch phu. Chat long di vao khien theo cac ong noi voi cac thiet 
bi bring dang khop 6 khau cuo'i cring, tiep xuc voi van tiep nhan 1. Tri do theo ong 2 chat 
long di vao bo phan phoi 5, van 4 va ong 9 den cum dieu khien 7. Tiep theo chat long 
theo ong 8 va 10 den tring ki'ch. Cring theo nhung ong nay chat long tro ve qua bo dieu 
khien va theo ong 6 ve ong h6i chung 3 tiep theo ve thiet bi ap luc. 
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Thiet bi dieu khien (hinh 9.17) dung de phan phoi chat long ap lire trung binh vao 
cac xi lanh cua cac kfch phu khi tien, cung nhu de hoi chat long khi de kich there hien 
bude ngupc lai. 



Hinh 9.17: Bo dieu kliien dong ngat mang tluiy life 

So do nguyen tile cua thiet bi dieu khien bao gom mot dTa a co 4 16 1, 2, 3, 4, trong do 
ba 16 sau la trung vdi ranh ma nap day b dich chuyen nhd mot tay nam co khoi truyen 
dong lech tarn. Nap day nay tuy thuoc vao vi trf I, II, III cua no ma nhom 16 nay hay 
nhom 16 khac bi dong lai. Qua 16 1 thuong xuyen mo, chat long di vao bo diciu khien. L6 
2 va 4 d6 luu thong chat long tuong ung voi khoang khong lam viec va khoang lam viec 
cua kich. L6 3 dan ve ong hoi. Voi thiet bj phan phoi nhu v&y bude tien ve phta trude 
cua kfch dupe dam bao do do chenh ap luc cua chat long dupe cap dong thdi vao hai 
phfa cua pistong. De kfch co the ton tai dan hoi trong xilanh ma khong mat trang thai 
ung sua't cua he. Viec dieu khien cac kfch phu dupe thuc hien theo tung 6 cua khien va 
thuc hien bang viec nghieng tay quay ve phfa mong muon. 

§7. THIET BI LAP CAC KHOI VO HAM 

1. Khai niem chung 

De co gidi hoa lap rap vo him, tien hanh dudi duoi khien ngudi ta sir dung cac thiet 
bi chuyen dung, phan loai theo nang lupng dan dong, so do dong hoc, hinh dang ket cau 
va vi trf lap dat. 

Theo dau hieu thur nhat cac may lap dat vo ham dupe chia ra lam may thuy luc, dien 
khf nen va may lien hop. 

Theo so do truyen dong may lap dat vo ham chia ra lam may kieu don bay va may 
loai cung tron bo trf tren mot ket cau goi tua hoac true tiep tren khien. 

Khi bo trf cac may lap dat tren thiet bi goi tua khong phu thuoc vao khien mot t6 hop 
doc lap dupe tao nen de lam hang loat chuc nang khac nhau. Mot to hop nhu vay co 
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chuc nang chinh la lap rap vo ham, sir dung de bo tri cac thiet bi khac nhau va lam gia 
cong tac de tien hanh cac cong tac chinh phu khac nhau. 

De triet tieu su can trd lan nhau giua thi cong lap dat cac cau kien vo va thai dat da 
ngudi ta sir dung to hop thiet bi co true rdng. Ben trong true ngudi ta bo trf bang tai de 
chuyen dat da tir girong ra phta ham. Vdi muc dich rut ngln qua trinh, doi khi ngudi ta 
sir dung hai canh tay don ciia thiet bi. Theo so do mot ngirdi ta bo tri chung ben canh 
vach dung ciia khien vdi tinh toan the nao do de giua chung co vung trung hoa khong bi 
giao cat bdi cac canh tay don trong qua trinh lam viec. Trong vitng nay ngudi ta bo tri 
bang tai. Theo so do khac hai canh tay don ngudi ta bo tri tren true rdng (xem hinh 9.20 
dudi day). 

Trong trudng hop su dung vo him tir cac khoi dac thi thiet bi duqc dung de giu tren 
gia vom cac vong chua khep kin ciia vo ham. 

So do ket cau cua thiet bi phu thuoc vao vat lieu va dang vo him duoc sir dung, vao 
kich thuoc tiet dien ngang va muc do co gidi hoa thi cong. Phu thuoc vao cac yeu to nay 
ngudi ta thiet lap cac goi d mire cao hon hoac true tiep tren phln day cua ham (xem hinh 
9.21). Trong luqng ban than ciia thiet bi loai mot cln dupe xet den khi tinh toan vong vo, 
con so do hai thi tua mol each thuan lpi hon doi vdi su lam viec tinh ciia vo khong tham 
gia vao sir tac dong dan hoi tuong lid vdi dia tang, bdi vi trong lupng ban than ciia thiet 
bi dupe truyen len phan day ciia ham. 

Dien cong tac long trong phan duoi cua ham va co kha nang dat kip thdi cac thanh 
cang la uu diem ciia thiet bi theo so do thir nhat. 

Viec bo tri tren thiet bi cac trang bi co ban can dupe thuc hien theo nguyen tac can 
bang theo phuong doc va phuong ngang vdi tat ca cac trang thai lam viec, sir dung an 
toan va thuan tien nhat. 

Thanh phan cac trang thiet bi va viec khai thac chung can dap ung cac dieu kien kep 
giu va tien hanh thi cong an toan. 

Ket cau ciia cac thiet bi lip ghep vo him dang chu bin hoac khoi dac la khac nhau. 
Dudi day khao sat cac giiti phap dac trung nhat ciia chung. 

2. Thiet bj lip rap vd ham dang don 

Thiet bi lip rap vo ham truyen dong thuy luc (hinh 9.18) co dac diem don gian va tin 
cay trong dieu khien va cau tao thiet bi, kich thuoc tuong doi nho, van hanh khai thac an 
toan. Thiet bi lap rap loai nay co the bo tri rieng tren khung hoac tren khien. 

Ket cau don ciia thiet bi (xem hinh 9.18) la mot than 6 blng thep, ben trong ciia no co 
bo tri mot dim di dong dupe 5 co khoa d dlu. De di chuyen no sir dung kich thuy luc 3 
gin len thin ciia don. Su hoat dong lien tuc ciia don dupe thuc hien nho viec cap chat 
long vao kich qua van 4. 
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Hinh 9.18: Thiet bi lap rap vo ham truyen dong thuy life 
1. Kich dfi xoay; 2. Thanh rang: 3. Ki'ch de dan dai; 4. True; 

5. DSm di dong; 6. Than bang thep 

Viec dich chuyen tinh tien cua don dupe thirc hien nhd mot kich phu bo trf a d^u 
true chinh. 

Nha chuyen dich xoay, theo phuong ban kfnh va tinh tien cua don ma thiet bi co the’ 
lap cau kien vo ham vao vi trf bat ky cua vong vo, tuy nhien tat ca cac qua trinh di 
chuyen dupe thuc hien bang mot thiet bi thuy luc vdi dp chinh xac cao. 

Thiet bi truyen dong dien - khi nen giong nhau theo so d6 dong hoc nhung khac 
thiet bi truyen dong bang thuy luc o ch6 toe dp di chuye’n lam viec lan. 

Thong thuofng thiet bi loai nay co kich thuPc va trong lupng dang ke, dupe bo trf tren 
ket cau tua chuyen dung di sau khien. 

Thiet bi dang tram tren cac goi - cot la cac ket cau hien dai truypn dong dien (hinh 
9.19), lan dau tien no dupe sir dung khi dao ham ga trong da cung. Thiet bi la mot ket 
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cau khong gian di dong bang thep, lap ghep tur cac cau kien bang thep hlnh bo trf tren 
phUn day ham nhd cac cot tira. 






.7 






Until 9.19: Thiel hi Icip nip dang tram tren cac cot da 

Ket cau tua lap tir sau cot dung 3 duoc bo tri doc theo hai ben hong cua ham tao nen 
mot khong gian 6 phfa dudi dii de bo trf cac may xuc va doan tau chd dat da. Cac cot 
dung tua len hai dam doc 2 bd trf tren cac goi chuyen dung 1 (kieu conxon) gan len sudn 
cua vi vo hUm dang chu bin. 

Tren san tang thu nhat cua thiet bi co bo trf ket cau chinh dang dUm 9, tren do co dat 
cac trang bi va ket cau phu 7 lap tren cac cot nho, tren cac tdng cuoi cung co dat san di 
dong 4 dich chuyen duoc nho cac kfch thuy lire lUp dudi san di dong. Sir dich chuyen 
cua thiet bi nay duoc thuc hien nhdeae kfch thuy luc {Up cap doi 11 tua len tay quay gUn 
vao sudn vi chu bin vo hUm. 

Don 5 cua thiet bi bao gom mot than thep, trong no co bd trf co cau thay doi chieu 
dai cua don. Trong thanh phan cua thiet bi nay co dong co dien 6, truyen dUn dang hanh 
tinh lam xoay vft co dUu oc gUn vdi dam di dong va dUu khoa 10. 

Co cau truydn dong dien 8 lap tir dong co, khuon dinh vi, true chinh va phanh ham. 

Thiet bi hai don vdi truyen dong dien - thuy luc (hinh 9.20) co mot true rdng 2 trong 
do co bang tai 3, ong ap lire cao va cap dong luc 4. Hai tay don 1 bd trf trong hai mat 
phUng khac nhau, co the’ sir dung de lap vong vo nho dang cong cua bo giu. 

Viec tua true tiep cua xe mang len phUn day cua vo ham dupe thuc hien nhd cac cau 
kien co dang cong thong qua cac goi dang dong doc 5. 
































Tu dong hoa viec cap cac khoi chu bin dirdi bo gi£r nho c a cau chuyem thay doi diroc 
6 la sir hoan chinh cua thiet bi nay. 





Ilinh 9.20: Thie't bi lap rap hai Jon 

Thiet bi de lap vo ham dang 
khoi dac khong co lien ket 
bulong (hlnh 9.21) co cau tao 
khac vdi cac thie’t bi da neu a tren 
boi vi no dung de bo tri gia vom 
1 va dam di dong 2 de giu cac 
cau kien cua vo ham khi xay 
chung. Tir nhung dieu kien nay 
xac dinh dang ket cau, kfch thuac 
va so do tinh cua thiet bi, tiep 
nhan tai trong do trong luong ban 
than cua phan tren cua vung vo 
chua khep kin. 

Ket cau 3 lap tir cac cau kien 
thep hlnh, tao nen he khong gian, 
n4m tren hai d£m doc 4 truort 
theo vo ham belong cot thep khi 
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Hinh 9.21: Thiet bi lap cac khoi vo ham 
co goi kien tricot 







di chuyen thiet bi nay bang khien. Giira cac dam 4 co the bo trf may xuc. Thiet bi loai nay 
cung co the tu di chuyen, co loai tu birdc. 

Viec hoan thien ket ca'u cua cac thiet bi lap ghep vo ham can hudng vao viec cai tien 
so do dong hoc cua co ca'u, giam trong lupng ban than cua thiet bi va loai trir anh hirong 
cua no den sir lam viec cua vo ham. 

Thiet bi lap vo ham doi vdi trudng hop dao khong dung khien co them thiet bi phu cho 
phep tien hanh nen vo tCr phia dau, cong tac khoan va trong trudng hop can thiet gia co 
guang vdi viec sir dung hoan toan may xuc. 

Vdi tir each la mot vf du cd the neu ra ket 
cau cua mot thiet bj co thiet bi chuyen dung 
loai vong (hinh 9.22). 

Cong dung cua thiet bi nay la lap rap vo 
ham tir cac khoi, nen vong vo cung nhir lam 
gia khoan tir hanh, don bien hang, ep vua sau 
vo ham va gia cd girong dao. 

Thiet bi lap rap cac khoi bao gom mot ket 
cau thep co so 5 vdi bay san di dong 6, gia 
vom 3 va cac dam di dong 2 de giQ cac khoi, 
cac ktch 4 de’ di chuyen thiet bi, vong do 1 
vdi cac tay quay di dong va cuoi cung la cac 
tay don cd dau khoa. 

Dae diem cua ket cau la phucmg phap tira tren dirdng cong de tao nen mot khong gian 
lam viec ldn va phucmg phap di chuyen tinh tien kieu truot. 

Thiet bi lap rap cac khoi dupe di chuyen bang each keo nhd 6 ktch thuy luc gan vao 
vong tira giCr cac khoi vo ham mdi lap va thuc hien nen cac vong vo ham. 

Trong thdi gian lap ghep vong vo guong co the gia cd nhd vdng giCr va cac dam ngang 
ep vao guong. De lam viec nay ket cau cua vong giu va cac ktch do cua no can dupe 
tang cudng. 

Viec bao ve phan ben tren dupe dam bao nhd hai vdng hd di chuyen dupe bang cac 
kfch thuy lire. Dd bao ve thiet bi lap rap cac khdi vo do tac dung cua nd min ngudi ta 
dung ludi chan cd tang cudng cac cot thep. 

3. Thiet bj lap rap dang mot cung tron 

De’ lap rap vo tu nhung khdi ldn betong cot thep ngudi ta sir dung thiet bi lap rap dang 
mot cung tron. Thiet bi lap rap cac khdi vo ham dang cung bo trf tren khien (hinh 9.23) 
cd chat lupng khai thac tot. Nd la mot ket ca'u dang cung tron 2 cd cac con lan 1 theo nd 
tien hanh lap rap nhung khdi ldn, bat dau tir ben tren. 



Hinh 9.22: Thief bi lap rap vo ham 

klii dao khone dime kliien 
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Viec dich chuyen cac khoi dupe thirc 
hien bang cap noi vao toi 3 dupe su dung 
mot each tuan tir. Theo mdc do lap rap, 
cac khoi rieng re dupe giu bang thiet bi 
dinh vi 5. 

Viec dua cac khoi vao vi trf thiet ke 
theo chu vi cua vong vo dupe thuc hien 
sau khi di chuyen khien nhcr kich theo 
phucrng ban kfnh 4. 

Cac thay doi khac cua thiet bi lap rap 
cac khoi vo dang cung tron, lam viec 
theo nguyen tac di chuyen mot long co 
g4n tren minh cac cau kien vo cung theo Hinh 9.23: Thiel bi Idp rap dang cung iron 
nguyen tac cua mot dia cung la co the’. 

Bien tuong cua cac thiet bi lap rap phu thuoc vao trong lupng cua cau kien vo, hinh dang 
va kich thude tiet dien ngang ham. Doi vdi vo dang khoi Ion trong so do co vo bien khong 
kin khi dao bang ban khien hoac bang cac thiet bi lap rap vo co the dung thiet bi lam vice 
theo cac so do dong hoc khac. Mpt so se dupe khao sat trong phan sau 6 chuong XXII. 

4. Thiet bj lap rap dang khoang 




Hinh 9.23a: Thiet bi lap rap 
vo lidm dang khoang 

1. co cau truydn dong; 

2. vong dinh huong; 

3. khoa giu; 

4. kich; 

5. ao khien; 

6. con lan dieu khien; 

7. goi kieu nem; 

8. co cau truot; 

9. goi tay quay. 
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Thiet bi duo'c che lao de lap rap cac vo ham thirang va cac vo co ep trudc vao dat da. 
Thiet bi lap rap dang khoang dupe lap tir hai vong: vong co dinh noi vdi khien bang cac 
kich thuy lire va vong xoay dirpe co cac dam di dong dirpc, so lupng cua chung tuong 
ung voi so khoi lap ghep trong mot vong vo ham (hinh 9.23a). Cac khoi vo dupe lap lan 
lupt len dam di dong va dupe chuyen nho vong quay ben trong den vi trf thiet ke cung 
voi viec nen ep cac moi noi. 

§8. KHIEN CO GI()I HOA VA KHIEN CHUYEN DUNG 

Trong xay dung ham thi viec co gidi hoa va cons xuong hoa cac cong tac ngiim co 
mot y nghia dac biet. De giai quyet nhiem vu rat phuc tap \ a rat quan trong nay ngudi ta 
da trang bi cho khien dao cac thiet bi co gidi, vdi nhirng thiet bi nay toan bo qua trinh thi 
cong tir viec tach dat da ra khoi khoi dia tdng, dua chung vao phuong tien van chuyen 
v.v... d6u dupe co gidi hoa. 

Khong nen nghT rang co mot loai cong cu tong hpp de! dao hang trong cac loai dat da 
khac nhau. Doi vdi m6i mot nhom dat da can lua chon mot loai thiet bi chuyen dung cho 
khien. Dieu kien bat buoc de goi la khien co gidi hoa la phai co gidi hoa toan bo cac 
cong viec chmh cua chu trinh dao, bao gom ca viec xay vo. Muc do co gidi hoa cua cac 
khien loai nay la (90 95)%. 

Pham vi ap dung cua cac khien co gidi hoa la tir dat bao hoa nude khong on dinh 
(hun) den cac loai da cung Hung binh dC dao (t| v|) 5 4) (Y\o khien co gidi hoa co dac 
diem la co bo phan chirc nang do dao dat da. 

Cac bo phan churc nang pho bien hon ca la cac bo phan theo kieu roto, kidu hanh tinh 
va kieu giu xuc. 

Dudi day khao sat mot so loai khien co gidi hoa duoc ap dung pho bien b Lien Xo cu 
de dao ham trong cac dia tang khac nhau. 

Dd dao hang ngam trong da cung va nira cung ngudi ta sir dung cac khien co gidi hoa 
co ket cau cac vong do va vong luoi giain nhe, nhung cac bo phan cong tac va co cau 
truven dong thi lai dupe tang cudng. 

0 Lien Xo cu ngudi ta da che tao khien co gidi hoa M MLI 1 - 1 co bo phan cong tac 
kieu roto de dao ham trong da cung co he so do cung f k . =2^8 (hinh 9.24a). Tren mot 
roto quay, dang 5 canh, cd tan so quay (0,5 3) phut 1 co gan cac cong cu pha da tong 

hpp gom dau xoay cflu dang dia, tren do cd gan cac thanh cat de cat da. Trong dat mem 
cung vdi cac thanh cat cd bo trf cac tam cat. Dat da dao ra dupe giir bang cac thanh gat 
quay ngang va cac luoi xeng co dinh roi dupe do \ao mang. tiep theo vao mot bang tai 
dS do vao thiet hi van chuyen. 

Trong dat set khd va chat, a set va phien set cd he so do cu'ng f kp = 2,5 3,0 ngudi ta 

sir dung khien co gidi hoa nMIJJ-5,6 td hpp KT-5,6. Bd phan cong tac cua khien cd 
dang mot "vong lay lai" 4 nhanh, cd cac luoi cat dang thanh va dTa cdt (hinh 9.24b). Khi 
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xoay "vong tay lai" vdi tan so 2,93 phut’ 1 ludi cat tao nen trong dat cac khe ranh hudng 
tam sau den 200 - 300mm, con dia cat thi cat cac gan dat da nam giua cac khe ranh nay. 
De xuc boc phan dat dao ra vao vong gau, co g^n 12 gau, no nang dat len phan tren cua 
khien roi dd vao mang. Viec sir dung loai khien nay vao xay dung ham metro d 
Xanpetecbua cho phep dat tdc do dao la 1250 met trong mot thang. 



Hinh 9.24: So do cac khien co gidi hoa co bo phan cbng tdc kie'u roto (a-c) 

1. Roto 5 tia; 2. DTa xoay cau; 3. Chan quay kieu xeng; 4. Xeng co dinh; 5. Luoi cat kieu thanh; 

6. Xoay cau tren bien; 7. vong kieu tay lai (vo lang); 8. vong gau xuc; 9. Gau xuc; 

10. Bo cat truot; 11. Ludi cat ki6u ep giir; 12. Ludi cat xien; 13. Ludi cat ki6u cua sd; 

14. Roto kieu con; 15. Than khien; 16. Bo truydn dong; 17. bang tai 

Dd dao ham trong dat set kho, da phan va da phien (diep thach) co do cung deii 3 
ngudi ta dung khien co gidi hoa LHH-1 co bo truyen dong thuy luc (hinh 9.24c). Bo phan 
cong tac cua khien nay la mot dau xoay con, co bd mat xoan, duoc trang bi cac ludi cat 
dang tam va dang thanh. Bo phan cong tac co the xoay, tinh tien khong phu thuoc vao 
khien, den 400mm. Dat duoc gom bang gau roi do vao bang tai qua mot cua so tiep 
nhan. Viec co bo truyen dong thuy lire cho phep dieu chinh xoay cua dau dao va tinh 
tien cua bo phan cong tac mot each dd dang, dam bao tang cucmg mot each dang ke luc 
ep va momen xoan. 

Dd dao trong cac dia tang phan lap va hdn hop ngudi ta da che tao ra khien co gidi hoa 
co bo phan cong tac dang can ve tinh. Trong dia tang cat khong dong nhat co lhn a set va 
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set khien co hieu qua la khien co bo phan cong tac dang gau dao. Tuy thuoc vao ki'ch 
thudc cua khien ma ngudi ta bo tn' mot hay mot so gau xuc lam viec tren can co chieu dai 
thay ddi dupe. Cac gau nay duqc gan len mot khung ricng hoac tren mot vach nam ngang 
nam trong pham vi vong goi do cua khien. Viec dao dat bang gtiu co lam tai so bo nhd 
mot bo phan dap bang khi nen, gan len can xuc. Dei dam bao sir on dinh cua noc hang va 
mat girong ngudi ta sir dung cac san niim ngang di chuyen cac tarn treo a trirdc mat ep vao 
noc va mat gircrng bang cac kich thuy luc. 0 Lien Xo cu ngirdi ta che tao ra hai loai khien 
kieu gau la IIJ.H3-1 va IHFD-2 co mot va hai can lam viec co dan dupe (hinh 9.25a). Cac 
gau co th6 nang len ha xuong. dan dai ra den 1.6 met va xoay quanh true cua ban than can. 
Dat dao ra dupe dua vao mot mang nghieng va dua ra ngoai khu vuc khien. 

Trong cac dia tang bi pha hoai co he so do cirng den 5 cac khien c a gidi hoa co bp 
phan cong tac dang dau cat dupe sir dung. Loai dau cat dang can co ky hieu la 11M. Vi 
du. khi dao mot ham dto d Thuy Sy ngudi ta da dung mot khien co gidi hoa, dudng kinh 
11,46 met, co bp phan cong tac hoat dong theo kieu ve tinh gom 4 dau cat gan len mot 
can co dan dupe (hinh 9.25b). Su chuyen dong theo tuyen (quy dao) cua cac dau cdt dam 
bao dao dat tren toan mat phang guong. Vdi sir giup dd cua cac may xuc dang gdu tren 
can co chieu dai thay doi dupe, lam viec theo nguyen tac gau nghich dat dupe do vao 
mot bang tai. dat nam nghieng. 
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Hinh 9.25: So do khien co gidi hoa co ho 
pluin cong tac kieu lidiih tilth 

I. Mui di dong dupe; 2. bp phan cong tac 
kieu may xuc; 3. than khien; 4. vong phan 
phoi 5. bien vo ham; 6. San dd; 7. gau xuc 
dat da; 8. vach ngan nam ngang; 9. ch6 cua 
ngudi didu khien; 10. Bp dieu khien; 

II. vach ngan dung; 12. bp phan cong tac 
kieu cat; 13. bang tai. 
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Trong nhCrng nam sau nay a Nga cung nhu cac nude ngoai khac da tao nen cac khien 
ca gidi hoa co bo phan cong tac dang gau cat thay the dirge. Dieu do da mb rong dang 
ke pham vi ap dung cua cong nghe dao bang khien ca gidi. Cac khien kieu cua phai 
phang dang tron hay vom dugc trang bi bo phan cong tac boat dong kie’u ve tinh va thay 
the dugc cung dugc su dung. Ao ngoai cua khien loai nay lap tu cac ta'm phai phang tiet 
dien hinh hop, dich chuyen doc lap dugc nhd kich thuy lire gan vao than khien 
(hlnh 9.26). Khien dich chuyen dugc ma khong tua len vo ham, bang each dich chuyen lan 
lugt cac tarn phai roi keo phan than khien ve phia trude nhd qua trinh nghich ciia kfch. 



Hinh 9.26: Srt do (a) va trinli tifdi chuyen (b) cua khien kieu ci'fa phai 
1. cac tarn phai d3u; 2. than khien; 3. cac tarn phai duoi; 

4. cac kich; 5. cac tarn phai go'i; 6. san cong tac; 7. san nho 

De dao ham trong da't khong dinh, co do am tu nhien ngudi ta sir dung cac loai khien 
co cac san rung nam ngang, mot so vach di chuyen dugc sau vong ludi, dugc bo tn thco 
chieu cao, each nhau 0,8 - 1,2 met. Bang giai phap do guang dao dugc chia thanh mot 
loat d, trong mdi 6 dat dugc chat len san vdi goc doc tu nhien, dam bao tu on dinh, 
khong can phai chong do gi them (hinh 9.27). Cac mep de cat dat ciia cac 6 san co goc 
vat nhpn la 45° dd giam sue can khi di chuydn khien. Trong pham vi cac 6 cong tac co 
trang bi cac bo phan lam toi da't kieu gau ngoam, co the di chuyen dugc tren suot bd 
rong va chieu cao cua d cong tac, chung xiic dat va do xuong phia dudi cua khien. 

Dd dao hang ngam trong dat khong chinh, bao hoa nude, ngudi ta da che tao ra cac he 
khien kin co gidi hoa, dam bao vira dao dat vira chong dd guong dao. Cac khien kin do 
Lien Xo cu che tao co the dao hang ngam trong nhung dieu kien ap luc nude den 
0,4MPa va ldn hon (hinh 9.28a). 0 phan guong cua khien loai nay dugc chia lam mot so 
o, co dat cac buong cong tac, co cac vach nghieng d phia trude mat, tren dd co dat cac 
thiet bi rua - Idng thuy luc. Trong pham vi phan vong dd cua khien co bd tri cac buong 
tiep nhan, thong vdi ngan cong tac qua mot hpng, dugc day bang cua van. Trong buong 
tiep nh^n nude dugc ep den ap luc can thiet lam phu tai len guong dao. Do dd dat d trong 


180 


SMI 




Si 


ircrng du< 
ghieng d 


===:a«i| 




'31*2 l'l 


r 18 10 19 

\ / / 


Hi 


Bl 



I. cac vach dau; 2. cac budng phu tai cho 
guang; 3. ngan cira van; 4. thiet bj xoi rura 
thuy lire; 5. bang cuon thuy lire; 6. ong 
cap nude; 7. ong dfi tach bun; 8. thung 
clura; 9. van didu chinh; 10. chan nude 
cho khe thi cong; 11. bam thoat bun; 
12. bom cap; 13. bo rung; 14. thung lang; 
Id. vach ngan; 16. bo cat; 17. truyen 
dong cua bo cat; 18. bang tai kieu ong 
ruot ga; 19. bo truyen dong cua bang tai; 
20. thung chira bun. 


Hinh 9.28: S<f ild khien eff gid'i hoa co cac budng pliu tai (u-c) 




























Ngudi ta cung da tao nen khien co gidi hoa co bu6ng gieng chim hoi ep d phfa trirdc 
guong de dao hang ngam trong cac dat khong on dinh bao hoa nude. Dat dupe dao b&ng 
mot bo phan chuyen dung va dupe chuyen ra ngoai gidi han cua bu6ng gieng chim theo 
mot bang tai dat trong mot vo kin. Trong mot so truong hop, mot he buong van kin, co 
may xuc tu dong dupe sir dung de dao dat. Nhupc diem cor ban cua loai khien nay la do 
khong the can bang hoan toan ap lire nude bang ap luc khi nen, dieu do se tao nen mdi 
nguy hiem do vo nude vao guong dao. De' khac phuc nhupc diem nay ngudi ta da san 
xuat ra loai khien co gidi co buong d sat guong chira day vua bentonit. Khac vdi guong 
co buong gieng chim la d nhung khien nay hoan toan loai tru dupe nguy co vd nude vao 
guong. Khien dupe trang bi bo phan cong tac kieu roto, xoay vdi toe do thay ddi, cho 
phep dieu chinh dupe khoi lupng dat dao ra (hinh 9.28b). 

Phan sat guong dupe ngan ra khoi phan con lai cua khien bang mot each kin bang 
thep. Sau vach ngudi ta ep vua bentonit, vua xam nhap vao dat tao tarn be mat mot mang 
keo giu cho guong khong bi sup Id. Dat dao ra dupe tron vdi vua bentonit b^ng mot bo 
tron theo kieu co khi, dua vao buong nhan qua mot "cira so" co bo khong che khoi lupng 
va co cira van. Tiep theo dat dupe bom theo dudng ong len mat dat, vao tilling chira. Tai 
day cat, vua set va cuoi soi dupe tach ra, sau khi lam sach vua bentonit lai dupe bom trd 
lai budng chua. 

Trong cac dat set va a set dinh, co tinh tham thap, ngudi ta sir dung khien co gidi 
co phu tai biing dat, dupe tao nen d trong mot budng d sat guong do lam chat dat dao 
ra. Cac khien co trang bi bo phan cong tac kieu roto va mot vach lien ngan each giua 
buong sat guong va phan con lai cua khien (hinh 9.28, c). Qua mot Id d vach ngan 
ngudi ta luon mot bang tai kidu ong ruot ga xo^n, theo bang tai nay dat dupe tach ra 
khoi budng sat guong rdi chat len bang tai dang bang. Trong cac dat cat, cuoi tha’m 
nude, de ngan ngira vd nude vao ham, trong budng sat guong ngudi ta tao them viec 
chat tai thuy luc. Trong truong hop nay dat dupe dua vao mot thiing chuyen dung 
b^ng mot dung cu kieu cira van, tai thiing chuyen dung soi cuoi dupe tach ra con lai bun 
mat dupe bom ra ngoai theo dudng ong. Viec kidm tra sir lam viec cua khien va cac thiet bi 
phu trp dupe thuc hien tu dong theo cac chi tieu cua cac datrfc, vdi nhung chi tieu nay che 
do lam viec toi uu cua khien dupe thiet lap (che do quay cua bo phan cong tac, luc ep khien 
vao guong v. v...). 

Nhu vay cac khien co gidi hoa hien dai cho phep tien hanh dao ham trong nhung didu 
kien dia chat cong trinh khac nhau. Sir han che pham vi ap dung ciia tirng loai khien 
rieng re la nhupc diem co ban cua chung. Lien quan den nhupc diem nay, hudng phal 
tridn tuong lai chinh la theo hudng tong hop hoa chung, dieu do co the: dat dupe bang 
each su dung cac bo phan cong tac co the’ thay the de dupe dao cac loai dat da khac 
nhau, hoac la cac bo phan cong tac kidu lien hop, lap tir mot so c^u kien, mdi cau kien se 
dupe dua vao lam viec phu hop vdi nhung loai dal cu the. Thuc chat cac to hop dao ham 
(TTIM) cung la khien co gidi hoa. 
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§9. CONG NGHE DAO BANG KHIEN 

Cac cong viec dao ham bang khien bao gom tb hop khien va trang bi cho no nhung 
thiet bi can thiet. Tuy thuoc vao loai cong trinh ngam, chieu sau dat ham va cac dieu kien 
dia chat cong trinh, khien co the dupe 16 hop true tiep b cira ham, trong cac ho dao lo thien 
hay dubng dao trubc cira, dupe tha nguyen ven qua gieng dung hay b trong buong cua 
gieng chim hoac dupe lap rap trong mot buong ngam chuyen dung de Dp rap khien. 

Cong nghe dao khien phu thuoc chu yeu vao loai khien, tinh chat cua khoi dia tang 
ma ham cD qua va loai vo ham. Khi dao bang cac khien khong co gibi hoa thi viec dao 
dat da. xuc boc va van chuyen giong nhu khi thi cong bang phuong phap mb. 

Viec dao ham bang cac khien khong co gibi hoa trong cac dat khong dinh, bao hoa 
nubc lien quan den nhung khb khan rat Ion. Trong trubng hop nay de dam bao on dinh 
khoi dia tang ngubi ta dung khong khi nen hoac cac phuong phap lam khb dac biet de 
gia co dat nhu ha nhan tao muc nubc ngam, dong bang nhan tao hoac gia co hoa. Khi 
dao trong khong khi nen ngubi ta xac dinh ap lire cua no tir dieu kien can bang vbi ap 
luc nubc b guong dao va lay bang; 

P kn = 1/10H + l/15D k (9.4) 

b day: 

H - chieu sau dat ham so vbi muc nubc ngam, m; 

D k - dubng kinh cua khien. m. 

Vbi tri so ap lire khong khi nhu vay \4n con xay ra ngap nubc mot chut b phan 
dubi cua guong. Vi the trong phan luoi ciia khien ngubi ta lam mot vach bang thep 
den 1/3 D k . 

Trong qua trinh dao trong viing co ap lire cao ngubi ta ngan each khien vbi phan con 
lai ciia ham bang mot vach kin kien phai, trong \’ach co bb tri cua co canh day kin cho 
ngubi qua lai, dua dat ra, dua vat lieu vao (hinh 9.29). Cac vach ngan co cua phai nay 
lam bang betong cot thep va dupe dich chuyen ve phia trubc mbi khi guong dich chuyen 
mot doan 250 - 300 met. 

0 nhung ham dubng kinh lbn ngubi ta bo tri 4 cua phai. 2 cua b phan tren de ngubi ra 
vao, hai cira b phtin dubi de dua dat va vat lieu qua. Mot cua phai cho ngubi chi dung khi 
co su co va co mot buong de tien hanh cong tac do dac. De cung cap cac vat lieu co 
chieu dai lbn ngubi ta lam mot phai co dubng kinh den 0,5 met. Ngoai ra ngubi ta con 
bo tri cac dubng cap, cac dubng ong va cac thiet bi ha tang ki thuat khac di qua vach 
phai de dam bao cung cap vao vung khi nen, nubc dien nang va cac thu khac. Khong khi 
nen dupe cap vao sau vach phai tir cac may nen khi dat ngay tren cong trubng. 

Cac cong viec b trong vung khi nen dupe tien hanh giong nhu trong cac dieu kien 
thong thubng, vbi viec tuan thu nghiem ngat quy tac cua ky thuat an toan. Do la 
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nhung viec dong md phai cho ngudi, trong thdi gian co ngudi d trong do thl cam cac 
cong viec tao ra khi doc, bain, han che cong tac han dien, phai co dir trCr cac vat lieu 
su co (cac bao cat, van v.v...) va cac phuong tien phong chua chay no. Vdi muc dfch 
dam bao an toan cho ngudi, trong trudng hap va nude bat thinh linh tu dat vao 
gtrang, ngudi ta lam mot cau su co co thang noi vdi phai sir co, cua cua no luon dong 
ve phia co ap luc cao. O khoang each 30 - 35 met ke tir guang, tren cSu su co co dat 
mot man thep va mot phai cho 2^4 ngudi. Viec dao b4ng khien dudi khi nen dac 
trung bdi nhung di6u kien nang ne cua che do gieng chim va co thS ap dung vdi ap 
lire khf nen khong ldn han 0,35 MPa. 



I linh 9.29: So do dao bang khien difdi khi nen 
1. vach ngan; 2. khoang cho ngudi; 3. cau su co; 
4. thang; 5. khoang co man chan; 6. thiet bi lap rap vo 
ham; 7. khien; 8. khoang cap vat lieu; 9. khoang su co; 
10. khoang ong; 11. ong xiphong; 12. ong thoat nude; 
13. 16 cho he thong ha tang ky thuat. 



Khi dao ham ca bang khien khong ca gidi hoa va khien ca gidi hoa cac qua trinh 
chinh cua cong tac dao can phoi hop chat che vdi nhau theo thdi gian va theo kha nang 
ca gidi hoa. 

O Nga va d Lien Xo cu ngudi ta da su dung cac to hap khien KTT-5,6; T1HB-2; 
T1HB-3; KM-19; KT-5,6E2 v.v... de xay dimg cac ham trong nhung dieu kien dia chat 
cong trinh khac nhau, bao gom cac to hap khien, cac thiet bi de thuc hien tat ca cac dang 
cong tac; dao ngam, l^p rap, phong nude va cac cong tac phu tra. Muc do ca gidi hoa cua 
cac to hap khien dat 90 - 95%, toe do dao ham dudng ki'nh 5-6 met dat 300 - 400m/thang 
va ldn han. 

Nguyen tdc modun de tao nen cac to hap khien tir cac modun thiet bi tong hap. San 
xuat cong nghiep theo Xeri to ra rat co hieu qua. Viec sir dung mot to hap cac modun 
xac dinh trong mdi trudng hap cu the nang cao do tin cay va hieu qua cua viec su dung 
chung, dam bao thay the nhanh nhirng to hap bi hong, md rong pham vi ap dung chiing. 
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Cac so do cong nghe co gidi hoa cong tac thi cong bang khien (hinh 9.30) khac nhau 
chu yeu, b phuong phap dao dat, chong do noc va mat trirdc guong. Tat ca cac qua trinh 
con lai: xuc, van chuye’n dat, xay va phong nude cho vo ham co the thirc hien tuong tu. 
Dat dao ra d guong dupe dua len dudng true van chuyen va do xep vao godng, dudng 
true nay dupe lap tu cac phan nam nghieng, nam ngang gan len mot dan cau thep. Dan 
cau co the’ treo len cac vong vd ham, co the’ tua len cac goi di dong hang len mot cau 
trupt. Chieu dai cua thiet bi van chuyen va xep tai c3n phai du de bo trf d dudi no ca mot 
doan tau. 0 cuoi cua thiet bi co bo trf phdu co hai cua co nap, cho phep dua dat vao cac 
goong dung d dudng ray bat ki. Tren c^u co gdn cac xe trupt de di chuyen cac goong 
rieng re, co thiet bi dieu xe.... 



Uinh 9 JO: To hop cong nghe khien dao 

I. khien co gioi hoa; 2. thiet bi lap rap vo ham; 3. duong true giao thong; 4. cau con 
meo; 5. ong thong gio; 6. gdi cua bang tai; 7. phdu; 8. dau may dien; 9. duong cap 
dien ticp xuc; 10. goong; 11. xe cho tarn vo ham; 12. san cong nghe; 13. may ep 
\ 0a; 14. tang cuon cap dien; 15. oto ben; 16. xe van chuyfin cac khoi vo; 17. khoi 
mat duong xe chay; 18. thiet bi chuye’n tai; 19. bang tai kie’u ong kin 

De! to chuc cong tac dao ngim mot each to rang, chfnh xac, cac thiet bi dd xuc va van 
chuye’n dat (dudng bang tai chinh, may xuc, phan dudng ray di chuyen dupe, cac goong 
v.v...) cung nhu cac thiet bi lap rap. phong nude vo ham dupe bo trf tren san cau cong 
nghe, dupe noi vdi khien va dich chuyen dupe cung vdi khien, khi khien di chuyen. Khi 
dao cac ham oto bang khien thi viec phoi hop cac qua trinh dao ngam, lap ghep vo vdi 
\'iec xay dung mat dudng xe chay to ra hop Iv (hinh 9.30b). Trong trudng hop nay viec 
thai dat dao ra va cap cac khoi vo ham dupe thuc hien bang van chuydn 6 to doc theo 
phan mat dudng da xay dung xong. So do cong nghe nay loai trCr viec can thiet phai xay 
dung cac dudng van chuyen tain, tao didu kien nang cao tien do thi cong. 

Trong qua trinh dao tien hanh kiem tra viec dich chuyen khien theo tuyen ham (sau 
mdi Dn dich chuyen). De lam viec nay ngudi ta sir dung cac cong cu, thiet bi do dac 
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khac nhau, dat tren xe cua thiet bi l&p rap hoac dat true tiep tren khien. Ngay nay de 
kiem tra vi tri cua cac khien co gidi hoa ngudi ta sir dung mot he thong cac nguon sang: 
nguon sang mddun hay tia laze. Cac dung cu laze dupe sir dung khi dua khien vao to hop 
cung vdi cac thiet bi, cac he thong tu dong hoa, co trang bi may trnh dien tu va dam bao 
dieu khien su chuyen dong cua to hop khien. 6 Nga ngudi ta da che tao ra va su dung lie 
thong tu dong kiem tra vi tri cua khien dao. Khi co su sai lech vi tri khien so vdi thiet ke 
thi no dupe xir ly bang each loai trir mot nhom kfch khien xac dinh, dong thdi phanh giu 
phia doi dien cua khien do dao thieu va dat cac thanh giang (vang). 

Viec lap rap vo ham khi dao bang khien dupe tien hanh nhd mot td hop thiet bi 
chuyen dung, do la cac thiet bi lap cac khoi vo hoac cac manh vo ham kieu vi chu bin. 
Thiet bi co bo truyPn dong dien; khi nen; thuy luc hoac truydn dong hdn hop, bo tri true 
tiep d tren khien hoac tren mot xe mang rieng (xem §7 cua chuong nay). 

De xay dung vo ham betong nen ngudi ta sir dung mdt to hop cac thiet bi gom van 
khuon noi khdp vdi nhau, thiet bi dich chuyen van khuon tren mot xe mang chuyen 
dung, thiet bi dd betong, vong nen va vong giu v.v... (hinh 9.31). 



llinh 9.31: Sa do cong nglie dao ham co xdy dung vo ham belong lien loan khoi 
1. khien; 2. vong nen; 3. van khuon thep; 4. cau van chuyen; 

5. thiet bi dich chuyen van khuon; 6. dng cap belong; 7. bang tai; 

8. bom betong; 9. binh didu ap; 10. ao khien; 11. vo ham 

Tuy thuoc vao do cung va mufc do on dinh cua dia t^ng ngudi ta sir dung cac so do 
cong nghe dao ham khac nhau cung vdi viec xay dung vo hdm betong nen toan khoi. O 
Lien Xo cu ngudi ta da che tao ra cac td hop khien chuyen dung TLU,B vdi cac phuong 
phap nen hdn hop betong khac nhau. Khi dao trong cat, set pha cat, dat set mdm viec nen 
hdn hop betong dupe tien hanh tren doan duoi khien (xem nut I tren hinh 9.31). Sau khi dung 
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Ian lupt cac dot van kliuon ngirdi ta do hon hop betong vao vong nen theo cac ong cap 
betong. Viec nen hon hop belong dupe lien hanh nhd cac kich khien durofi ap lire (2 v- 4)MPa 
d6ng thdi vdi viec dich chuyen khien. Tuy nhien khi rut ao khien ra khoi vo ham ngirdi ta 
phai tien hanh ep lai hdn hop betong de lap day khe trong tao nen do rut ao khien. 

Khi dao trong da cung bang khien co gidi co the ap dung mot so do cong nghe khac. 
Trong trubng hop nay hon hop betong dupe do vao sau van khuon, true tiep len dat va 
dupe nen timg bude 35. 35. 30cm khi khien dung yen. De khong lam hu hong bo phan 
cong tac cua khien. than cua no tua vao guong bang cac kich thuy luc dat rieng, tua doi 
true voi cac kich khien. Tuy nhien, voi phuong phap nay khong the dam bao di chuyen 
khien va xav vo mot each ddng thdi va doc lap vdi nhau. 

Trong qua trinh dao ham bang khien ngudi ta thuc hien viec ep vua va phong nude vo 
ham. viec lap day kip thdi khe ho giua vo ham va dat tao dieu kien ngan ngua hien tupng 
lun khoi dia tang tren ham, dam bao sir cua lam viec cua vo ham va dia tang bao quanh. 

Viec ep vua xi mang ki6m tra sau vo ham bang gang dupe tien hanh trude khi chen 
day moi noi, con sau vo betong cot thep thl sau khi chen day moi noi d khoang each 
khong nhd hon 25m va khong xa hon 55 met kei tu guong. Phia sau vo ham betong nen 
toan khoi chi can tien hanh ep kiem tra. Thiet bi d^ ep \ua gdin: bom vua kie’u khi nen, 
bom pitstong, thiet bi ep da mi dat tren san cong nghe, tren xe cua thiet bi dd belong 
hoac tren xe di dong chuyen dung. 

Viec phong nude cho vo ham lap ghep dupe thuc hien bang each chen km cac moi 
noi giua cac khoi vo ham hay cac \i chu bin bang h6n hop vua xi mang mac cao hoac 
bang hon hop keo polime. Thudng thl viec chen kin moi noi cua vo betong cot thep dupe 
bat dau sau hai ngay ke tir khi ket thuc viec ep vua kiem tra. Viec chen day dupe tien 
hanh vdi viec su dung bua xam, con viec boc kin thl nhd cac thiet bi co gidi chuyen 
dung. Cong tac phong nude dupe tien hanh tren cac gia hoac xe di chuyen tren cac tai dd 
gdn tren cac vong co ham. 

Khi thi cong ham bang khien, cung nhu khi thi cong bang phuong phap mb phai tien 
hanh thong gio, chieu sang va thoat nude nhan tao, tuc la van phai thuc hien cac cong 
tac phu trong thi cong ham. 

§10. dAo ham bang mAy dAo lien hop 

Cac to hop thiet bi hoat dong lien tuc de co gidi hoa cong tac dao hang ngam trong 
dia chat bieii thien trong mot khoang rong tir nira cung den cirng, co do bdn den 200MPa 
dupe goi la may dao lien hop hoac td hop dao ham. 

Viec sir dung cac phuong phap co gidi hoa de’ dao ham khac vdi phuong phap khoan nd 
min la d cho bao ve dupe tfnh nguven ven cua khoi da bao quanh hang ngam, tiet kiem 
khoi da dao va betong, cho phep giam chieu day tinh toan cua vo ham do cac dac trung co 
ly cua khoi da khong bi anh hudng cua nd min. Ngoiii ra hang dao bang phuong phap co 
gidi hoa co dang tron hay nira Iron la dang on dinh hon xdi tac dong ciia tai trong ngoai. 
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Trong nhieu truang hap cho phep khong phai gia c6 tarn hoac giam nhe vi chong mot each 
dang ke. Khi co mat hang bang phang, phu hap vdi thiet ke cung giam vua ximang ep lap 
day. Loai trir dupe cac cong tac phu nhu choc sua guang, danh dau 16 min v.v... 

May dao lien hap hay to hap dao ham dung d6 dao hang ngang dupe phan ra lain 


may dao theo kieu cat dang hanh tinh 

Cac loai khien ca giai hoa khao sat 
trong §8 cung co thfi dirac coi la may 
dao lien hap. 

Dang chung va so do cua may dao 
lien hap kigu can xoay hanh tinh nhu 
tren hinh 9.32a, b. Bo phan lam viec cua 
thiet bi gom can xoay 1 co kha nang 
dich chuyen ve phfa guang, bo phan 
thao tac 2 co dang luai c^t, nha hai ki'ch 
3 bo tri doi xung nhau, va san 5 xoay 
duac, cung nha kich 4 ma lire nen doc 
true duac tang cuang dang ke’ khi bo 
phan thao tac lam viec trong da. San 5 
bo tri a phan duoi may tren do co dat 
cabin cua may va bo dieu khien 7. 

Bo phan di chuyen 6 cua may lien 
hap truyen ap lire len day hang va do 
luc dinh bam voi da ma tiep nhan phan 
lire cua cac kich tang cuang trong qua 
trinh luai cat lam viec. Sir di chuyen cua 
cac may dao lien hqp loai nay dupe there 
hien tren banh xich, tuy nhien co mot 
vai loai cung chay tren banh hai. Viec 
boc da da so truang hap duac thuc hien 
bang thiet bi xuc dang luai xeng 8 co 
trang bi hai tay va, tiep sau no la thiet bi 
chuye’n tai 9 (dang bang tai) de dua da 
vao thiet bi van chuyen la goong hoac oto 


may dao theo kieu can xoay. 



Hinh 9.32: Scr do cluing cua may dao lien hap 
dang can loai I7K-9p (do Lien X6 cii chetao) 

Udo. 


Bo phan cat da dat a cuoi cua kich giu co gan cac dao cat. Do sir chuyen dong xoay tir 
mot dong ca dien ma dat da bi cat tu tu, sau do dung kich 3 de day chung v6 phia guang 
de tiep tuc ma rong. 


Cac may dao ham co sir dung bo phan dao dang hanh tinh dupe trang bi 6, 4 tham chi 
2 bo phan dao cat xoay tren mot huang cat, dat tren mot san cong tac dang khoi. Khi 
xoay bo phan cat thi san khoi cung bi xoay theo huang ngupc lai. 
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Khi xoay phan dao cat v6 mot phia, con san khoi xoay ve phia ngupc lai, dong thoi 
day chung ve phfa guong bang kich tang cuPng thi xay ra viec an tir tir liroi cat vao dat 
da va bo lai nhCrng xirong dat giua cac liroi dao cat. Tiep theo day dao c^t ve nhung 
xuong nay thi phan xirong bi vo nho ra. Dat da bi pha nho roi ve day hang va dupe xuc 
chuy^n di bang thiet bi xuc dang bang g4u. 

Cac dang tirong tir dupe cai tien tir cac loai co ban tren, vi du nhu loai cho phep di 
chuyen bp phan cat xoay theo phuong ngang de' co the dao hang tiet dien vuong hoac 
chir nhat. 


Cac loai may lien hop tuong tu nhu "Robbinx" do My san xuat. "Virt" do Dire san 
xuat, "Dgiarva”, Lourem ' cita My, Demag" cua Due. Cac loai may nay co bp phan cat 
manh va co dang con tron, xoay theo chiPu kim dong ho toe dp 14,5 vong/ph tren do co 
gan cac bp phan cat ket cau khac nhau. 

Ap lire cua cac bp phan chtre nang len guong dupe tao nen phan Ion do cac kich gitr 
(tang cudng). Tri so cua ung luc nay dat toi 22MN. Do do may phai co them bp phan 
tang cirong ve hai ben vach hang bang kich thuy luc. Ap luc rieng len vach hang trong 
diPu kien binh thuiTng tir 1 deii 2 MPa. 

6 Lien Xo truoc day, nguoi ta da che tao to hop AOTl-1 de dao toan tiet dien ham 
duong kinh 5,3m. So do cong nghe thi cong dupe mo ta tren hinh 9.33. 



I link 9.33: So do ilit cong lidm bang to hop A0J7-1 (Lien Xo cil che tao) 
1. may dao ham kie’u Ad>n*l; 2. thiet bi chuyen tai thuy luc; 

3. ong chuyen tai; 4. thiet bi ep khi nen; 5. van khuon trupt 
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Trong da cung c6 giai han bPn nen R n < 70MPa thi bo phan dao thuang thiet ke pha 
da tren toan guang. Trong da do bPn lPn han thi viec dao guang dupe tien hanh theo 
nhiPu cap. D&u tien pha mot phan nho dot pha sau do la ph^n con lai. DiPu do cho kha 
nang tang ap lire Ien bp phan cat da. 

Trong cac hang nghieng dao theo chieu tir dirPi di len nguai ta sir dung cac may dao 
ham co bo phan giu tang cuong vao hai ben vach tirang tir nhu trong hang ngang. Dat da 
co the dung voi xoi nuoc day ve phia sau. 

Doi voi gieng dung hoac hang co do nghieng Ion nguai ta sir dung cac thiet bi chuyen 
dung rieng, lap tir mot may khoan va mot bo phan dao (mo rong). Thiet bi de’ dao hang 
dung duang kfnh 3,6m da dupe mot loat nuac san xuat. O Lien Xo (cu) nguai ta da san 
xuat ra may lien hop de dao hang th^ng dung duang kfnh 1,5 - 1,8m. Tren hinh 9.34 la 
so do cong nghe dao gieng dung b^ng may 2KB. Dau tien may khoan 1 khoan mot 16 
thang dCrng 2 duang kfnh 150 - 350mm. Sau do nguai ta gan vao dau duai cua can khoan 
3 mui khoan lan (mui khoan kieu xoay cau) 4. Bang each xoay can de khoan mo hang 
den kich thuac tuang ung vai duang klnh cua bp phan chuc nang. 



Hinh 9.34: Set do dao ham bang may dao lien hap kieu khoan 
(loai 2KB do Lien Xo cu clietao) 

Bp phan cat da cua cac may dao lien hop va cac to hap dao ham dupe chia lam dang 
thanh, dla dan, dTa kep va kieu xoay cau khac nhau. 

C) cac may dao lien hop dang can xoay chu yeu dung luai cat dang thanh. Pham vi 
ung dung cua no han che trong da co dp ben nen tu 40 den 60 MPa va chung lai dupe 
chia ra thanh luai dang cay, luai dang choong, luai dang tru va dang con (hinh 9.35a, 
b, c). Cac dla va cac mui xoay cau (hinh 9.35d, d, e) trang bi cho may ham dao toan tiet 
dien trong da cung co giai han ben nen tir 100 den 250 MPa. 
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Hinh 9.35: Dung cit cat ciia may dao lien hop 
a. b. c - Lud'i ceil thank dang cay; dang edit \oay; dang con; 
d. d - Cal dang dTa phdng vd dla rang; ei DTa dang hi 


Cac mui xoay cau c6 gin bi hap kirn sir dung trong nhirng da dac biet bdn 
(200 -250)MPa. 

Nhir da nlian manh d ticn, dudi tie dung ap lire tang tir tir ciia kich tang circmg ciia 
may dao hitm, bo phan lain viec thong qua he dla hoac mui xoay cau vdi so luong xac 
dinh se tac dung len da d guong nhirng lire can thiet. 

Hinh 9.36 la so do nguyen tAc ciia viec pha da va do thi ve sir thay d6i irng lire thing 
dung trong tirng giai doan pha da nam dirdi tac dung ciia dla cat. 



Ilinli 9.36: So do nguyen ly pha dd dtfd'i tac dung ciia dJa cat 
a) Ccic giai doan cal dd; b> Dd thi thay doi ciia life lining dung ll ong tifng giai doan pha dd 


Dudi tac dung ciia irng lire thing dung nhu chi ra d giai doan 1-3 thi ludi cat cim vao 
da. Do mui ludi cat khong phai la nhon ly tudng nta d dudi dudng bien ciia ludi da bi 
bien dang va trong do phat sinh ling suat cit (irng suit tiep) dan den viec tao khe nurt. 
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Tiep theo cac khe nut theo phuang ban kinh phat trien, dan dan chung dat ld\ mat tir do 
(mat thoang) cua guong. Thai diem nay xay ra pha hoai ron (tire thdi) da va tach chung 
thanh cue va tao ra lupng bui lan (giai doan 4 - 5). Qua trinh pha da nhu tren cu tiep tuc 
tiep di6n. 

Theo chieu quay cua bp phan cat da, thl qua trinh pha hoai da nhu da mo ta o tren 
tiep tuc tren toan chieu dai chuyen dong cua luoi cat. Qua trinh do dan den viec tao 
thanh cac ranh theo quy dao chuyen dong cua dao cat. Viec tao thanh mat thoang thu hai 
do co ranh se giam nhe tac dung cua dao cAt. Tiep theo viec pha da chu yeu la do cat va 
da pha ra co kfch co to hon giai doan dau. 

Qua trinh pha hoai cua da duPi tac dung cua dao crit dang thanh mo ta nhu tren hinh 
9.37. Cac giai doan 1-2 tuong ung voi su dich chuyfin tu do cua dao cat sau khi lam trupt 
cac hat dat da, ung lire nam ngang len dao cat khong Ion lam va can thiet de khac phuc 
luc ma sat hay cat qua nhung ch6 loi khong Ion cua mat da. Giai doan 3 la giai doan an 
tu tu dao cat vao da, ung lire ngang len dao tang dang ke. Su trupt lan lupt cac hat cua da 
theo khe nul vo tuong ufng voi giai doan 4. 



Hinh 9.37: Scr do pha dd bang dao cat dang thanh 
a) Cue giai doan tac dung cua dao len dd; b) Sitphu thitpc cua ling life 
ngang len dao cat a titng giai doan theo tlidi gian 

Mo hinh pha hoai tuong tu la dac trung doi voi cac da ron. Theo cac ly thuyet nghidn 
dap da khac nhau thi lupng tieu hao nang lupng cua may ham la ty le voi sir tang cua cac 
mat tu do O dang ranh hay khe tao nen tren mat phang cua guong dao. 

Viec nghi6n pha da qua nho dan den su tieu hao vo ich nang lupng. Nang lupng thira 
nay se bien thanh nhiet nang do ma sat luoi cat vao mat da. 

Nhu vay qua trinh pha da va tieu hao nang lupng vao viec pha da phu thuoc rat nhicu 
vao viec chon dung dan loai luoi cat, so lupng luoi va bo tri chung tren bo phan cong tac 
cua may. 
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Nhung dac trirng sau day dirge xem la nhung dac trirng co ban khi xir ly da bang cac 
loai dao cat cua may ham: 

• Do ben cua da tuc la cac tinh cof hoc xac dinh nang luong cua may can khac phuc 
khi cat va an luoi vao da. 

• Do an mon, tuang ung voi do xam thuc cua da doi vdi vat lieu lam dao cat. Do tac 
dong nay lam thay doi hinh dang hinh hoc cua luoi cat, no phan anh nang suat dao va 
luong tieu hao cac cong cu da khi dao va anh hudng den gia thanh cong viec thi cong. 

• Cau true va do nut ne cua da, no xac dinh hinh thirc va dang cua cong cu cat. 

Viec chon ket cau may dao ham va cong cu cat da tren bo phan cong tac cua may phu 
thuoc vao hinh dang hinh hoc cua hang, cac dieu kien dia chat cong tririh theo tuyen 
ham, cac tinh chat ca ly cua da, (do bdn. do cirng, do ron va do mai mon) va cac dieu 
kien thi cong. 

§11. TINH NANG SUAT MAY DAO LIEN HOF 

Tinh toan nang suat may dao lien hop la can thiet dd xac dinh toe do dao hang trong 
giai doan thiet ke. de chon so luong may moc vdi thdi ban thi cong quy dinh va dd so 
sanh toe do thirc te trong dieu kien cu the vdi toe do tinh toan. 

Cac chi lieu co ban khi danh gia nang suat cac dang may dao lien hop la luong dat da 
dao ra trong qua tiinlt ihi cong, toe do dao trong mot dun vi thdi gian. Ngudi ta phan biet 
ba dang nang suat: nang suat ly thuyet, nang suat ky thuat va nang suat khai thac. 

Nang suat ly thuyet (nang suat cue dai) cua may dao lien hop kieu can xoay vdi bo 
phan cong tac dang mot luoi cat hinh con dat tren can di dong, xac dinh theo cong thuc: 

Qi, = 60.dfi),B.b.m.p (tan/gid) (9.1) 

trong do: d t p - dudng kinh toi da cua luoi cdt hinh con tir diiu luoi, m; 

8 - chieu day ldp da bi cat sau mot vong cua bo phan cong tac trong dieu 
kien dia chat da biet. m (lay theo bang 9.1); 

B - tri so toi da an sau ciia bo phan cong tac \ao dat da va bang chieu dai 
dao cat, m: 

m - tan so hieu qua xoay cua bd phan cong tac ciia may ham, vg/ph; 

p - mat do cua da o trong khoi, t/m\ 


Toe do dao hdm ly thuyet (cue dai) ciia may dao dupe xac dinh theo cong thuc: 


V„ - 

Sp 


60d (b B8m 
---. m / h 


trong do: S - dien lich tiet dien ngang ciia hang, m . 


(9.2) 
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Bang 9.1 



ChiSu sau an cua cong cu cdt vao da 5 (tm) 

Ten da, he so do cung 

Da cung khong 

nut ne 

Da nut ne 

Cac loai diep thach, da macno chat, da voi, 
dolomit, argilft chat... (f k = 3 + 4) 

1 - 1,5 

1,5-2 

Da voi, sa thach cat ket, diep thach cung, 
argilit, alevrolit... (f k = 4 ^ 6) 

0,75 - 1,0 

1,25 - 1,5 

Da voi cung, sa thach, diep thach ket tinh, 
granit, da gemai phong hoa (f k = 6 4- ] 0) 

0,5 - 0,75 

0,75 - 1,25 

Granit hat trung, diabaz, gonai cung, pooefirit 

(f k = 10- 14) 

0,25 

0,25 - 0,5 

Bazan cung, diabaz, andezit, da voi cue ky 
cung, sa thach co do mai mon cao (f k = 14 - 18) 

0,1 -0,15 

- 


Nang suat ky thuat cua may dao lien hap kidu ctm xoay bieu thi qua toe do dao lang 
ngam hay khoi luang da dao ra trong mot dan vi thoti gian co xet den viec dung maydua 
vao vi tri mai va gia co noc hang (khi can thiet) xac dinh theo cac cong thuc: 


| Qkt = Q],-K t . 1 / h 

1 ^KT = ^Ir^T’ m / h 

trong do: K T - he so lam viec khong lien tuc cua may, K, = 0,7 -5- 0,8; 

Nang suat khai thac trong mot ngay dem co xet den cac hien tuong dung may lhac 
va bang: 

) Qvh^QKT- K vh ,t/ngaydem () 4) 

! V vh =V KT- n , t/ngay de m 

trong do: n - tong thcri gian cua cac ca lam viec trong vong mot ngay dem h; 
(n = 20 4- 24h). 

Khi to chuc tot cong viec o trong guang va tien hanh tot cac giai phap nghiep vi thi 
K vh = 0,6 -f 0,8. 

Nang suat ly thuyet cua may dao ham tien hanh dao toan guang duac xac dinh tmg 
cac bi6u thuc sau: 

Q h - 60.S.5.m.p , t/h ('.5) 

Q h =60.§.m , m/h ('.6) 

Nang suat ky thuat cua may dao ham duac xac dinh theo cac cong thuc: 

Qkt = Q,. Kj , t/h 0.7) 
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(9.8) 


Qkt =v u- K t • m/!i 

d day: K j - he so khong lien tuc tmh cho mot gid lam viec cua may va b^ng: 


KV - 


1 + T. 


dm 


(8.9) 


vdi T dm - thdi gian dung may khong xet den nhCrng chi phi thdi gian vao viec xu ly cac 
sU co ky thuat trong qua trlnh lam viec, doi ca, thay liroi cat, h. 

Thai gian dung may quv doi cho mot gio lam viec lien tuc dune tmh bang tong cac 
chi phi sau: 

T dm = t, + t 2 (9-10) 

d day: t; - thdi gian ciin thiet de gia co hang; 

Tren ca sd so lieu thirc te co thd lay tuy thuoc vao trang thai va sir 6n dinh 
cua hang: 


f k >12 12-8 8-6 <6 

t, (h) 0-0,26 0,25 - 0,5 0,5 -1 2 -3 

t 2 - thdi gian di chuyen may sang vi tii xuat phat mdi sau khi ket thuc mot chu 
ky dao: 


,2 ~60v 


n. +1,. 


(9.11) 


vdi n - 0,5 + 2 la so lan di chuyen trong 1 gid; 

/ z - chieu dai mot bade dao, xac dinh bang bade di toi da cua kich, cm; 
v n - toe do di chuyen cua pistong kich, cm/ph. 

Trong cac ket cau hien dai cua cac may taong tir l z - 0,75 + 1,25m va v n = 25 ^ 50cm/ph 
t 0 - thdi gian dang cac kich gia va dinh hudng cho may ham, t 0 = 6 8ph. 

Nang suat khai thac tmh cho mot ngay dem cua may dao ham daac xac djnh theo 
bieu thirc (9.4). Trong tradng hap nay theo sd lieu thirc te. xuat phat tCr hieu qua sa dung 
cac may dao ham khi dao loan gaang K vh = 0,55 0,65 trong dieu kien dia chat cong 

trlnh bat Ioi: K vh = 0,7 ^ 0.8 trong dieu kien binh thadng. 
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Chirong 10 

THI CONG HANG DUNG, HANG XIEN 


Trong thi cong cac to hop ngam cung thudng gap cac hang dung (gieng) nhu crc be 
dieu ap, hang xien nhu cac him din nude vao nha may thuy dien v. v... Viec xay dung 
cac hang dung va hang xien cung co nhung dac diem rieng. 

Ngoai ra, de md dien thi cong cho ham co chieu dai Ion va khi dao cac gian may 
ngam cung thudng gap phai cac hang phu thing dung hoac nghieng. Vi du nhu khi xay 
dung ham xa tran cho song Arpa Ion nhat d Lien Xo trude day vao ho Xevan da phai xay 
dung 4 gieng chiiu dai chung 1560m. Khi xay dung nha may thuy dien Inguri d cong 
hoa Grudia da xay dung be dieu ap dudng kinh 21m, gieng din cap sau 100m, 5 nhanh 
dan nude vao tuabin nghieng v. v... 

Gieng la nhung hang thing dung co eda thong vdi mat dat. Tuy thuoc vao thdi han 
phuc vu gieng co the la lam thdi va cung co the la vinh cuu. 

Gieng tarn la nhung gieng de phuc vu thi cong cong trinh chinh thdi han phuc 'u la 
thdi han thi cong cong trinh chinh. Gieng vmh ciru la nhung gieng la thanh phan de khai 
thac cong trinh nhu gieng thong gio, gieng cap, gieng din nude vao nha may, gienz xa 
tran, be didu ap... 


§1. XAY DUNG GIENG DUNG 


1. Khai niem chung 

Viec thi cong gieng dung co the tien hanh 
bing nhung phuong phap khac nhau: theo hudng 
tir dudi len va theo hudng tir tren xudng tren toan 
tiet dien theo gieng dinh hudng (hinh 10.1). 

Viec chon phuong phap thi cong gieng phu 
thuoc vao quy hoach chung cua to hop cong trinh 
ngim, dieu kien dia hinh, thdi han xay dung, dia 
chat cong trinh, kich thude va chidu sau gieng. O 
nhung gieng sau (> 100m) khi khong co cac hang 
ngang phu, thdi han thi cong burc bach thi cong 
tac dao gieng va do betong gieng thudng theo 
hudng tu tren xudng nhd cac to hop dao md. 


a) 


I I 
1 I 


b) 

I I 

I I 

I ! I 


c) 



Ilinh 10 . 1 : Phitctng piuip chin gieig 
a) Dao loan liei dien id Iren xudn>; 
h) Dao loan tiel dien tddifdi lei ■ 
c) Md’ roil}’ kin dung hang dan. 
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Khi co hang ngang phu. trong da on dinh, gieng khong sau (< 100m) thi tien hanli 
dao tir duoi len. Vice do betong vo tuy thuoc vao cong dung cua gieng, Ioai cong trinh 
ma theo huo'ng tur duoi len hoac tir tren xuong. 

Cac gieng duong kfnh Ion hern 5m, trong do co cac be dieu ap cua cac tram thuy dien, 
khi co cac hang ngang o' diroi. cac gieng dinh hirang tlurdng dupe dao tir duoi len con 
dao mo rong den tie! dien thiet ke va do betong thi theo hirang tu" tren xuong. 

6 nhung gieng sau va tiet dien Ion, khi co cac hang ngang 6 phfa duoi, de rut ngdn 
thori han thi cong gieng co the thi cong gieng dinh huo'ng theo ca hai guong tir tren 
xuong va tir duoi len. 

Trong m6i truerng hop cu the phai chon thiet bi dao, lhanh lap cac tc> doi thi cong, 
phai dam bao tien do dao gieng da quy dinh. 

Mot trong nhung qua trinh phirc tap ciia cong tac dao gieng la hoc va van chuyen da. 
Vjec dua da len thudng nhb thap gieng va toi. 


Neu gieng chi dei mo cac guong phu doc theo hiim sau khi xay xong thi gieng thucrng 
dupe trang bi mot thiet bi nang co hai ngan de’ true goong nang len va dua goong khong 
vao guong. Toe dp nang toi da bang toi dat tren bP mat la 3m/s. Nang suat nang dat da 
cho mot ngan la: 


60 qk n 

(T n +T,,)k p 


m’ / h 


( 10 . 1 ) 


trong do: 

q - dung tich hinh hoc cua goong hoac lhung, in'; 
k n - lie so day goong, k n = 0,7 0,8; 

k p - lie so toi cua dat da, k = 1.1 1,3; 

T n - thoi gian nang va ha long (thung), ph; 

T t , - thoi gian dua goong vao long toi, dinh vj no \ a dua goong ra khoi long, ph. 

Khi thiet bi nang hai tilling (hai ngan) thi nang suat tang chung hai lan. 

Trong nhung hang nghieng, vice true dat da dao ra, ha goong khong va dua vat lieu 
xuong bang cac goong kin cliay tren ray co toi keo va toi ham. 

Vice dao gieng duoc there liien bang khoan no min hoac phuong pliap co gioi hoa. 
Phuong phap co gioi hoa da dupe neu trong chuong 8. 


2. Dao gieng theo hirong tir tren xuong 

Vice dao gieng theo liuong tir tren xuong bao gom cac dang cong viec chinh sau: 
khoan no min, boc dat da, xity vi chong \ a cong tac lap dat khung thang may, ong, cap, 
thiet bi thang len xuong... Tuy thuoc vao trinh tu tlnrc liien cac cong vice boc da va xay 
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vo trong thuc te cac so do cong nghe sau dirge sir dung: so do tuan tu, song song hoac 
h6n hgp. 

So do tuan tin xem xet viec phan gieng 
ra thanh tung buoc cong nghe (20 - 30m). 

Trong m6i bade bat dau tir tren xuong 
theo thu tir dao dat da, boc xuc dua dat da 
ra ngoai, dung vi chong tam va sau do xay 
vo ham. 

So do song song: xem xet viec dao dat 
da va xay vo dong thbi 6 hai birdc dao li6n 
nhau, tire la cham sau nhau 8 - 10m theo 
chieu cao. V6i so do nay, viec khoan, n6 
min va thai da duoc bat dau sau khi ket 
thuc xay vo a biroc dao trirdc. 

So do h6n hop xem xet tat ca cac cong 
doan; thai da, xay vo trong mot chu trinh 
dao thong nhat. Hai so do sau dam bao 
tien do xay dung gieng nhanh hon, nha't la 
cac gieng sau (tur 400m tro len) nhung doi 
hoi cac thiet bi phuc tap va nang sual cao. 

Xay dung gieng bat dau tu viec xay 
dung mieng gieng co vo betong va co mot 
vong giu khoe hon de tiep nhan ap luc thang dufng do trong luong thap va cac ngoai 
tai khac. 

Tren hinh 10.2 la mot phuong an xay mieng gieng bang may xuc 6 va can calu oto 1 
co trang bi gau ngoam 3 de thai da. Sau khi ket thuc viec xay mieng gieng, tien hanh lap 
khung co so 7 de che mieng gieng va de lap dat cac ong dan khac nhau, trong do ong de 
cap betong, de lap ben 8 (dang ph6u), cap, cac ngan de’ ha cac thung chira 2 v.v... Van 
khuon 4 duoc treo va dich chuyen nho tbi 5. 

Viec lap rap thap tu cac khau ket cau thep duoc bat dau sau khi do betong mong cua 
chung. Qua trinh t6 hop thap thubng mat 1-1,5 thang. Thap dao dung de nang ha cac 
trang thiet bi, giii cac san treo va cac t6 hop co khi hoa khac nhu tren hinh 10.3. 

Nang suat xay dung gieng phu thuoc rat nhieu vao cac yeu to to chbc va yeu to cong 
nghe, dau tien phai kg den so do cong nghe, chung loai va so luong thiet bi khoan, thiet 
bi nang ha: loai vi chong tam va vlnh cuu. 

Viec khoan 16 va thai da la cac cong doan chu yeu cua cong tac dao. Viec xay vo vo'i 
so do h6n hop duoc thuc hien khong phu thuoc vao cong tac khoan no min va it anh 



Hinh 10.2: Tlii con £ mieng gieng 
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hirong den chieu sau 16 khoan. Khi thi cong tu6n tir va song song thi viec dirng vi chong 
tam cung dua vao thanh phan cua chu ky dao. 



Hinh 10.3: Thiet hi tliap tie dao gieng khi vein lai hang oto 
1 khiing thap; 2. sail cong tac; 3. khung dinh hirong; 4. thung van chuyen; 
5. khung da tai; 6. inang da; 7. mat bang thi cong 6 cao do 0. 


0 nhung gieng tiet dien tron thi cac 16 min diroc bo tn' theo cac vong tron dong tam. 
So do bo trl cac 16 min nlur tren hinh 10.4. Viec bo ti i dung dan cac 16 min bien se giam 
ltrong dao vuot rat nhieu. Viec no min tao bien khong chi lam giam Itrong dao vuot ma 
con lam tang sir on dinh cua gieng va khoi da xung quanh. Cac so do a-d tren hinh 10.4 
la cac vi du ve bo tri cac 16 min tren guong dao gieng. 

So lirqng cac 16 min bien: 


N h = 


7i(D-2a) 


( 10 . 2 ) 


trong do: 

a - khoang each giua true 16 bien va vach gieng. m; 
b - khoang each giua cac 16 min bien, m; 
b = 0.60 s- 0,80m; 

D - dirong kinh cua gieng, m. 
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N chung = N b + N 

Tong lirgng thuoc cho I m gieng : XQ = S 0 q + N b .q c) , kg 

Khi no min tao bien thi khoang each giua cac 16 min bien theo chu vi hang giam 
xuong 0,4 - 0,5m va nap min phan doan theo chidu dai 16. 

Trong nhung gieng khong sau, duong kinh lan dung lam be’ didu ap, gian may kidu 
gieng cho cac nha may thuy dien hoac thuy tfch dien thi viec n6 min tao bien theo 
phuong phap tao khe truoc la rat co hieu qua. 

Viec khoan 16 dupe thuc hien bing cac bua khoan tay va cac thiet bi khoan chuyen 
dung. So lupng may khoan dupe chon xuat phat tir dien tich guong can thiet cho mot 

„ , 9 

may khoan lam viec tir 4 den 6m“. 

Ngay nay trong thi cong gieng 6 Nga va cac nuoc 
thuoc Lien Xo (cu) ngiroi ta sir dung rong rai cac loai may 
khoan loai BYKC \ a CMBY. Thiet bi khoan BYKC-1M 
gom 4 bua khoan cung voi cac bo phan tir day, g^n tren 
cac cot di dong dupe. Viec dua may vao guong dupe thuc 
hien nho bo phan truyen dong kieu KC-2y/40. Thiet bi 
khoan CMBY-3M va CMBY-4 dung de’ khoan cac 16 
thhng dung hoac co do nghieng Ion, lap tir mot cot trung 
tiim, tren cot nay co gan 3-4 tay bua cung voi cac bua 
khoan. Tung bin khoan deu co kha nang di chuyen theo 
guong dao. 

Dc thong gio cho guong dao gieng thuong sir dung 
quat theo so do ep nhu mo ta tren hinh 10.5. Thoi gian 
thong gio guong sau nd min la 20-30 phut. 

Viec thin da 6 guong dao gieiig la mot trong nhung 
cong doan kho khan nhat va thuong sir dung gau ngoam. 

Theo phuong phap di chuyen theo guong ngudi ta phan ra 
gau ngoam dieu khien thii cong va gau ngoam co gioi hoa. 

Tren hinh 10.6a, b la cac giu ngoam chay b4ng kht nen 
dieu khien thii cong (bang tay) va dieu khien co gioi hoa. 

Hinh 10.5: Set do thong gio 

Pham vi ung duna cua chung han che voi gieng dudng , ,. 

c c c cho gitcfng dao vieng 

kinh < 5m. 

Trong nhung gieng kich thuoc Ion (thuong tu 8 den 8,5m) nguoi ta sir dung may xuc 
kidu hai giiu 2KC-2y/40. Loai nay m6i thp may phu trach mot gau ngoam va lam viec 
doc lap voi nhau. 

Nang suat cua may xuc kieu gau ngoam phu thuoc vao tiet dien hang, vao sue nang 
cua gau ngoam, vao kich c6 cua da va muc do toi ciia chung. 
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Hinh 10.6: Gan ngoam 

a) Co tay then khien: b) Dieu khien ccf gu'fi boa; 

1. thiet bi nang bang khf nen; 2. ong khf nen; 3. gdu 0,22m '; 4. thiet bi lai; 
5. gau 0,64m 3 ; 6. bo di6u khi6n; 7. khung xoay; 8. true giua 


Trong qua trinh xuc da bang gau ngoam, nang suat se giam dan do tang do chat cua 
dat da nam duoi, mot mat do tac dong cua trong luqng ban than, mat khac do tac dung 
dam nen cua gau ngoam trong thefi gian xuc lop tren toi hoi (pha I). Khoi luqng cua da 
trong pha II (chat hon) chiem 15% khoi luqng chung n6 ra. Khi xuc pha II nang suat 
may xuc giam di so vdi pha I la 3-4 lan. Do do trong pha II thuong phat sinh yeu cau 
phai lam toi lai dat da. 


202 



































Nang suat khai thac cua may xuc duqc 
xac dinh c6 xet den che do lam viec cua 
chung, phircmg phap nang va so do cong 
nghe thi cong gieng, thdi gian chung de 
boc da se la: 


T 0 = T, + T 2 + T 3 

trong do: 

T| - thoi gian xuc da trong pha I: 

Tt - Thai gian xuc da trong pha II; 

T 3 - thoi gian mat mat cong nghe 
do nang thiet bi. 

Viec nang ha cac thung theo gieng 
dirac there hien theo so do nang mot hoac 
hai dau. Vdi so do nang mot dau co hai 
thung d ter the lam viec, mot mang tai, mot 
khong. Voi so do nang hai dau thi co ba 
thung d trang thai lam viec. So d6 nang hai 
dau nhu tren hinh 10.7. 


Thai gian nang khong dirac viral qua 
thoi gian xuc da, co nghla la: 


<M t 


(10.5) 



Ilinh 10.7: Cac so do nang 
a) Set do hai dau; h) So do mot dau. 
1,2, 3 - so hieu thung. 


trong do: 

K - he so chat day thung de chuyen da; K = 0,7 0,9 

k g - he so day g^u xuc, k g - 0,9 1,0; 

V ( , V - dung tich thung va dung tfch gau (lay theo tfnh nang ky thuat cua thiet bi); 
t g - thoi gian mot chu ky xuc cua gau ngoam, t g = 30 40s. 

Cac thung cong tac diroc che tao co dung tich tir0,5 deii 2m 3 , co loai thung chiia den 
6,5m \ Toe do nang thung trong pham vi 6-12m/s. Tuy nhien, viec tang dung tich thung 
chua se anh hurong den nang suat nang Ion hon la anh huong den toe do nang. 

Khi co nude 6 guong thi tuy theo lull lirong cua nuoc, chieu sau gieng ma bo tri cac 
ho thu, bom nude. Trong nhung trudng hop, khi nguon nude trong gieng vuot qua 8 m 3 /h 
thi cong trinh phai chuyen sang thi cong bang cac phuang phap dac biet: co mang chong 
tham hoac phuong phap dong bang nhan tao. 

Vi chong tarn cho gieng co the la neo, betong phun hoac vong thep lap ghep tir 6 den 
8 khau che tao bang thep co tiet dien chu [ so hieu tir N°16 den N°22. 
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Trong cac gieng dung chieu sau < 300m xay dung trong vung nui thi chidu dai neo 
co thS xac dinh so bo nhur sau: 

/., = k,k 2 VD (10.6) 

trong do: k| - he so phu thuoc vao chieu sau gieng (chieu sau gieng tCr 50 den 300m 
lay k, = 1,0 - 1,5); 

k 2 - he so xet den tmh on dinh cua dia tang, khi dia tang kho, tuong doi 6n 
dinh vdi f k > 4, k 2 = 0,5 -r 0,75, doi voi dia tang kern on dinh f k = 2 -r 3, 
k 2 = 0,75 + 1,0; 

D - duong ktnh cua gieng; 

Trong dia tang kern on dinh viec dat neo va phun betong phu theo tirng budc 
1,5 -2,0m ngay sau khi no min. Khoang bo trong cho phep khong Ion hon 1,0 - 1,5m. 

Trong cac dja tang on dinh cho phep de 16 vach. Viec dat neo hay phun betong phu 
co the tien hanh nhd san treo va khoang trong (khong phun) co the 10-15m ke tu guong. 
Viec dat neo va thai da co the tien hanh song song (hinh 10.8). 



Hinh 10.8: So do xdy vo gieng td guong (a) vd su citing son treo (b) 

1, 2, 3. cac tang cua san dao gieng; 4. thiet bi phun betong; 5. thung inroc; 

6. dau phun; 7. san bao ve 
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ChiPu day betong phun trong da yeu doi voi gieng tron dupe xac dinh nlur sau: 


h., = 1.25.r 


l,25Ri 


\ l,25R b -2q 


-50, mm 


trong do: r 0 - ban ki'nh thong thuy cua gieng, mm; 

R b - do ben tfnh loan cua betong phun, MPa; 

q - lire nam ngang len vi chong (ke ca ap luc dia tang va ap lire nude 
ngam), MPa. 

0e xav vo betong loan khoi (nhu trong cac gieng xa trim, be dieu ap, gieng nhan 
niroc cho cac nha may thuy dien) trong to hop thiet bi gom c6: pheu nhan vat lieu co voi 
voi, ong diin betong co cac khop mem dd dira dupe vao sau van khuon. Van khuon dupe 
che tao thanh timg dot, treo tren cap hoac van khuon trupt khong dung ket cau treo. Ci 
nhCrng gieng sau de tranh hien tupng phan tang betong trong qua trinh van chuyen ngudi 
ta dung thung treo. 

Viec dam chat betong dupe tien hanh bang dam tay. Neu dung betong rot (tu dam) thi 
khong phai tien hanh cong tac nay. 


3. Dao gieng theo huong tir dirdi len 

Viec dao gieng theo hudng tir dudi len 
thudng dupe ap dung rong rai khi xav 
dung cac to hop ngam, dac biet la khi 
xay dung cac to hop ngam cua cac cong 
trinh thuy lpi dau mo'i nhu cac nha may 
thuy dien, thuy rich dien khi co cac hang 
ngang d phia dudi gieng. 

Khi dudng kinh gieng ldn hon thudng 
ap dung cac phuong phap lien hop: bat 
dau dao gieng tiet dien nho 4-6m 2 tir 
dudi len sau do md rong den tiet dien 
thiet ke tir tren xuong. Khi thi cong dpt 
hai, gieng dinh hudng dupe dung vao 
muc dich thai da. Trong ca hai giai doan 
viec xuc \'a van chuyen ra bai thai deu 
tien hanh d phia dudi qua cac hang 
ngang. Id diem cua phuong phap dao tir 
dudi len la loai trir dupe khoi chu ky dao 
mot cong doan het sue kho khan la thai 
da. C) day sau khi no min dat da dupe tap 
trung xuong hang ngang d phia dudi. 
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Day la phuong phap rat co hieu qua dd thi cdng cac bP diPu ap dang gieng dung troag 
cac nha may thuy dien. 

Viec dao cac hang dinh hudng tir duoi len co the tien hanh nho cac to hop thiet bi tir 
hanh nhu kiPu KLIB (Lien XP cu), Alimak (Thuy Dien) v.v... 

Cac to hop dao tir hanh (hinh 10.9) la mot san cong tac 1 gin tren mot khung cua t6 
hop 2 tren do co bo tri dong co dien hoac khi nen 3. Viec di chuyen to hop len xuong 
theo duong mot ray don 4 t6 hop tung khau, m6i khau dai 1,5m. Theo muc do dich 
chuydn cua guong ducmg ray duqc keo dai theo. Duong ray dupe gan len vach hang bang 
neo dai 1-1,5m. TP hop dupe trang bi dien thoai dP lien lac, cap khi nen cho tP hop bang ong 
cao su mPm 5 cuon vao, tet ra bang t5i 6. Tiet dien hang dao bang td hop tu hanh thuong 
trong pham vi 4-9m . Toe do dao hang dung va xien co the dat 300m/thang. 



Hinh 10.10: S(f do cong nglie xdy dung gieng cua nlia may thuy rich dien 
a) Dao met l ong gieng; b) Do betong vo; 

1. cap giir san cong tac; 2. thung cap vat lieu; 3. ong thong gio; 4. phiu cap betong; 

5. to hop thiet bi phun betong; 6. may khoan; 7. may dao gau ngupc; 8. gieng dinh hu'dng; 

9. thung cap betong; 10. voi voi; 11. mang; 12. van khuon. 

Tren hinh 10.10 chi ra cong nghe dao mo rong mot gieng diPu ap bang phuong phap 
khoan nd min va gia co hang bang betong phun va neo dai 3,7m. Viec khoan lo duoc 
thuc hien bang bon bua khoan gan tren tay bua. Viec thai da qua gieng dan huong bang 
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may .xuc dang gau nguqc lap tren mot true quay. Cong tac gia co, dao, didu khien cac 
tiet bi bring san cong tac co ba tang, tren do co bo trf tat ca cac thiet bi c&n thiet. Toe do 
dao gieng co the dat 23m/tuan. Viec dd betong vo gieng duqc bat dau tir dirdi sau khi da 
ket thuc qua truth dao mb long. H6n hop betong duqc cap vao bang cac thung (9) do vao 
pheu nhan sau do qua voi voi (10) vao mot mang xoay (11) de do vao sau van khuon 
(12). Viec dam betong bang dam dui va tien hanh bang tay (thii cong). Doi vdi vo gieng 
thudng dung betong co do ben cao hon mot chut, cot lieu den 40mm. 

§2. DAO CAC HANG NGHIENG 

1. Dao cac ham nghieng 

Viec chon pluro'ng phap dao cac hang nghieng cung nhu chon thiet bi dao phu thuoc 
vao goc nghieng ciia hang so voi mat pitting nam ngang. 

Tuy thuoc vao goc nghieng vdi mat phang nam ngang, cac hang dupe chia ra lam 
hang nghieng nho khi goc nghieng < 15°, nghieng trung binh khi goc nghieng 15-30° va 
hang nghieng ldn > 30 °. Cong tac dao cac hang nghieng co the tir tren xuong hoac tu 
dudi len. Voi inuc diclt rut ngan thoi han thi cong khi chieu dai hang ldn, ngirdi ta co the 
dao hang dan de mo guong phu. 

Khi dao cac hang nghieng nho bang phuong pltap mo co thd srr dung cac loai may 
xuc, may kltoan nhu khi dao hang ngang. 

Viec van chuyen thai da klidng phu thuoc vao phuong phap dao tu tren xuong hay tu 
dudi len, co the dung goong keo bang cap, tdi, bang tai cac dang khac nhau: khi tiet dien 
hang ldn co the bang goong tu hanlt, oto tu do v.v... 

Trong nhirng hang nghieng trung binh tiet dien < 30m 2 ngudi ta dung cac thiet bi cao 
da va nang keo. Thiet bi cao da to hop vdi bang tai co the dung cho hang co goc nghieng 
16-18". Khi goc nghieng ldn co the’ dung so do van chuyen b(ing toa goong hoac ben vdi 
sue keo la tdi, cap (hinh 10.11). 

Viec khoan Id thudng dung cac loai khoan tay co gia do bang khi nen, hoac cac thiet 
bj khoan chay tren ray. Khi goc nghieng ldn thi phai co khung khoan chuyen dung. 

Trong thuc te ngudi ta da ap dung cac thiet bi nhu da neu d tren de’ xay dung cac hang 
nghieng co goc nghieng 28". 

Trong thuc te xay dung cac dudng ham d^n nude vao cac nha may thuy dien thudng 
gap phai co cac hang co do nghieng ldn (30 - 50") dudng kinh den 6m va ldn hon. Day la 
cong viec kha phuc tap. 

Phuong phap dao hang d§n tu dudi len thudng su dung trong cac da cung on dinh vdi 
gc5c nghieng 40" va ldn hon. Trong trudng hop nay co the tang duqc toe do dao hang do 
cong tac thai da duqc tien hanh rieng re trong hang ngang d phia dudi. Tuy nhien trong 
nhirng da de sut Id, theo cac dieu kien trong quy tac an toan thudng thi cong theo hudng 
tir tren xuong. 
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Hinh 10.11: Scf do thi cong dao hang nghieng hang thiet hi cao dci 
1. thiet bi cao da; 2. gau xuc may cao; 3. ben de van chuyen; 4. ong thong gio; 

5. dudng van chuyen cua ben; 6. dudng di bo 

Trong nhung hang co do nghieng Ion tiet dien Idn hon 20m 2 thi hieu qua lion :a la 
dao hang dinh huong (S < 10m ) sau do md rong hang den tiet dien thiet ke. 

Khi dao cac hang tiet dien < 6 - 8m theo huong tCr duoi len thi hop ly hon ca a su' 
dung cac to hop dao dang san cong tac tu hanh. Goc nghieng trong trudng hop nayphai 
khong nho hon 40" de dam bao tu thai da xuong duoi do trong luong ban than, l ong 
truong hop ngupc lai thi da se bi giCr lai 6 day hang. Toe do dao khi dung cac tci hofj nay 
dat lOOm/thang. 

Viec dao hang tit tren xuong duoc ung dung chu yeu trong nhung dat da de sit Io, 
trong nhung hang dung ng^n. V6i phuong phap nay viec khoan va liip dat vi chonj. tam 
se duoc giam nhe, bot phuc tap nhung viec thai da se kho khan hon. 

Duoi day la mot vi du ve thi cong hang nghieng khi xay dung thuy dien Inguri tiuoc 
cong hoa Grudia (Lien Xo cu). O day da sir dung mot to hop thiet bi d6 tien hanh ciiviec 
khoan va that da. To hop dao la mot ket cau khong gian, hai ben vach cua no co la> hai 
may khoan BY-1. Tren mat truoc khung co lap may dao g4u ngoam KC-3 dich chiyen 
tren ray don o ben trai va ben phai cua true hang dq boc da (hinh 10.12). 

Pham vi hoat dong cua gau ngoam la tren toan guong. Viec thai da bang each tung 
ben co dung tich 2,2m\ De di chuyen, to hop va ben duoc dat tren dudng ray; doi vVi to 
hop dao co kho la 3700mm, doi vdi ben thai da la 1100mm. 

Guong co dien tich 37m 2 dupe khoan b^ng 4 bua vdi chidu sau 16 4,0m, so lupig 16 
la 64. So do bo tri Id duoc chon tren co so co xet den su phan ldp cua dia tang v; kha 
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nang khoan cua to hop. Thu oc no dung Ammdmt 6 >KB co luong tieu hao thuoc n6 dan 
vi la l,17kg/m\ Khoi luong da no ra la 145m'. Thai gian tieu phi nhieu nhat trong mot 
chu trinh dao la cho qua trinh boc da. De van hanh td hap cdn 5 tha dao ham, trong do 4 
tha khoan va mot van hanh may xuc thai da. De dich chuyen ben thai da dung mot tdi 
dat trong hang ngang phia tren d trong mot buong rieng. Da keo len mot cau can, do vao 
phdu roi rot vao old tu do de chuyen ra ngoai. Tien do dao chung tren toan tiet dien cua 
hang nghieng nav la 20m/thang. 



I to hop dao; 2. thiet bi khoan; 3. gau xuc; 

4. khdp trco va ray don de dich chuyen gau xtic; 5. ben 

Khi lien hanh khoan no min co gang tao nen vach hang bang phhng va bao ve khoi da 
bao quanh khoi hi pha hoai. De dam bao ycu chu nay to! nhat la ap dung cong nghe n6 
min tao bien. 

Phuang phap dao co sir dung hang dim dinh hudng. sau do md rong den tiet dien thiet 
ke la phuang phap nang suat \a hieu qua hon ca. Vice dao cac hang dinh hudng (vdi do 
nghieng > 40 ’) tot nhat la dung cac td hap tu hanh kieu KFIB hoac Alimak nhu da neu tren. 

So dd nay thuc te da ap dung co hicu qua khi dao cac doan nghieng cua cac ham dan nude 
vao cua thuy dien Hoa Binh (\ di viec sir dung td hap KITB do Lien Xo cu san xuat), thiiy 
dien Nurek d cong hoa Tagikstan vdi gdc nghieng 45°. So' do thi cong nhu tren hinh 10.13a. 

Hang dan dinh hudng tiet dien 6,5m 2 dao d phan day cua ham drln nude vao vdi viec 
sir dung td hap dao KnB-lM (d Nurek) KTIB-4 (d Hoa Binh). Hai tha khoan tien hanh 
khoan guang. Sau khi no min da tu rai xuong hang phia dudi. Boc da bang may xuc ITHE-3K 
chuyen ra ngoiii bang oto tu dd. 

Sau khi dao xong hang d4n dinh hudng tren toan chieu dai ham nghieng tien hanh md 
rong helm din nude vao tuabin co dudng kinh 9m (Hoa Binh), 6,85m (Nurek) theo 
hudng tir tren xuong den tiet dien thiet ke. So do bo tri thiet bi nhu tren hinh 10.13b. 
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b) 



Ilinh 10.13: Xay clung ham clan nude vao tuabin nha may thuy clien Nnrek 
a) Dao hang clan hudng; b) Dao inch ong ra toan tiet clien; 

1. dudng ray; 2. khung khoan; 3. td hap KhlB-lM; 4. tai gitfkhung khoan; 5. hang rao; 

6. cuon cap; 7. guong dao co bo tri 16 min; 8. hang din hudng 

Ngoai cac phuong phlp nhu - da neu tren, trong thirc te xay dung him tren the gidi 
khong ft trudng hap ngudi ta da sir dung cac may lien hop hole to hop dao ham d6 dao 
cac hang nghieng. Ve nguyen tic nhu da neu trong chuong 9. 

2. Xay dung cac him nghieng dan nirdc vao nha may thuy dien 

Viec xay dirng cac ham nghieng, dac biet la cac him nghieng dan nude vao nha may 
thuy dien, ngoai cong tac dao hang nhu da neu trong cac muc trude con phai tien hanh 
gia cong va lip dat cac vo thep va dd betong vao phln sau cua vo thep nay. Trong thi 
cong him thuy lpi nghieng tir trude den nay cong tac gia cong va lip dat vo thep thudng 
do cac don vi lap may tien hanh. 

Cac vo thep khi co dudng kfnh < 3,5m thudng duoc che tao thanh tung vong hoan 
chinh trong nha may roi chd den lip rap tai hien trudng. Khi thi cong cac ao thep phi 
tieu chuan (dudng kfnh ldn hon 3,5m) thi thudng che sin d trong xudng thanh tung 
manh, cac vong cung co thep neo vao betong va cac chi tiet dd khac roi tien hanh to hop 
d hien trudng. Trong trudng hop nay d hien trudng phai co bai lip rap, td hop vdi cac 
trang thiet bi phuc vu cho cong tac nay. Sau khi to hop d bai co the dua vao vj trf lip dat 
cuoi cung. Trong trudng hop co nhieu loi vao him thi cong tac to hop ket cau thep co the 
tien hanh lam nhidu noi d gin cua. 

Cac manh cua ao thep duoc to hop d trong hang sau khi da ket thuc toan bo cong tac 
dao, lam sach hang, do betong dudng ray. Viec lip ghep ao thep thudng bit dlu tir vong 
co tu the nlm ngang dudi cung de sau dd chung tiep nhan tai trong doc true do trong 
luong cua nhung khau nlm tren no trong qua trinh lip ghep chung. Qua trinh to hop ong 
thep tien hanh tir dudi len tren. De’ to hop, bit dlu tir khau dua cac vong da che sin va 
duoc lip ghep thanh vong tren bai d gin cira, dung cln cau chan de, hole clu dto co sure 
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nang den 50t de dua vong len xe chd chuyen dung va theo during ray chuyen vao vi tri 
trong hang nghieng. 

Viec dua cac vong Ion vao phai sir dung cac tdi dien co phanh ham. Tdi thudng dupe 
bo tri trong buong cua cira van (doi vdi ham thuy dien). Khi den vi tri ngirdi ta dung kich 
de nang vong vo ra khoi xe chd va dira chung vao vi tri thiet ke. Moi noi cac vong dung 
phuong phap han mot phia tir trong ra. 

Truoc khi bat dau han mot vong can phai kiem tra ky vong sap han noi ve tri so khe 
ho truoc khi han, khong co sir hu hong, rach tren dudng noi... Tri so sai so cho phep 
phai tuan theo cac tri so trong quv trinh. Sau khi ket thuc cong tac lap ao thep thi tien 
hanh do belong lap day khong gian sau ao thep. Phc* bien han ca la dung betong rot de’ 
lap day (betong tir dam chat do trong lupng ban than). 

Viec sir dung betong rot da dupe ap dung o rat nhieu cong trinh cua nuoc ngoai. 
Rieng o Lien Xo (cu) betong rot da dung khi xay dung dpt hai nha may thuy dien 
Khram. Khi xay dung nha may thuy dien Inguri, Nurek, Baipadin v.v... 

Tren hinh 10.14 la so do do betong ham nghieng dan nude vao tuabin cua nha may 
thuy dien Nurek (Lien Xo cu). Phan ham nghieng co dudng kinh trong 6m dai trung 
binh 235m da thiet ke va dao vdi goc nghieng 45". Tri so dd betong sau ong thep la day 
0,4m. Tren cong trudng da su dung so do nhu sau: dau tien lap rap ao thep tren suot 
chi^u dai ham. Phan thep day ham de chuyen betong rot dupe han vao cac sudn cung 
cua vo va dupe lap rap cimg vdi ao thep. I3etong rot dupe cap vao ham bang dto tu do roi 
dd vao mot pbeu (ben) nhan. sau dd tu chiiy theo day ham vao khong gian sau ao thep. 
Betong tu dam chat do trong luong ban than. Curing do do betong trung binh la 
15-20nT/h. Viec thir mau betong rot khi chiu nen vdi cac chi tieu sau: P 28 = 20,9; 
P< X) = 34,5; P |8() = 4 1 ,4 MPa. 
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Churong 11 

XAY DUNG GIAN MAY 
VA CAC BUONG CO TIET DIEN EON 


§1. CAC NGUYfiN TAC DAO CAC BUONG TlfiT DIEN L(')N 


Cac gian buong ngam thirong gap trong xay dung cac to hop ngam cua cac nhamay 
thuy dien, thuy tfch dien, cac cong trinh cong nghiep, gara, kho chiia ngam v.v... Giieu 
dai cua chung thirong dat 200m, doi khi 300-500m. Be rong den 30m, chidu cao lOm. 
Gian may thuy dien Hoa Binh dai 264m, cao 57m rong 22m; gian may thuy dien tren 
song Lagran d Canada rong 26,5m, cao 47,3m, dai 483,4m. Trong gian may nay 16 trf 
16 to may cong suat m6i t6 la 339000kW. 

Dien tfch tiet dien ngang cua cac gian ng^m co the dat toi 1000m 2 , doi khi convirot 
con so nay. 



Cac cong trinh ngam tiet dien 16n dang 
buong phan Ion xay dung trong da cung, ft 
nut ne de’ giam nhe cong tac dao va cac 
chi phi vao vide gia co tarn. Tuy nhien, 
cung khong ft nhung cong trinh ng^m loai 
nay bo trf duoi muc nuoc ngam va trong 
da nut ne, pha hoai, do cling trung binh va 
mem. Vide xay dung nhung cong trinh 
loai nay la nhung bai toan cong trinh het 
sure phue tap. 

Trong thuc te thuong co hai giai phap co 
ban vd trinh tu dao cac hang tiet dien Ion 
(hinh 11.1): dao phan vom, xay vo phan 
vom, sau do dao khoi dia tang co ban 

(phan loi) gia co hai vach (hinh 11.1a); tao mat cat theo chu vi hang cung voi vide ga co 
vach hang va vom sau do dao phan co ban duoi su bao ve cua vo ham (hinh 11.1b). 


Hinh 11.1: Sa do nguyen tac trinh tifdd) 
va gia co cac hang Idn 

a) Dan lien dao vd gia co plidn vom: 

b) Dan tien dao vd gia co theo chit vi tifbtg 
vd vom (ede con so de chi tint lit thuc hiet) 


Giai phap dau ve mat nguyen tac la ap dung cho nhung ham xay dung trong da cung 
con giai phap thii hai la cho nhung ham trong da trung binh va da mem co nhip hangkha 
16n. Khi dao cac buong tiet dien Ion, khong phu thuoc vao thu tu dao, can phai tuan heo 
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mot nguycn tac co ban la: truac khi bat dau dao mot bo phan nao cua tiet dien hang thi 
phan nan! tren no phai diroc gia co chac chan de dam bao sir on dinh cua cong trinh va 
an toan cho ngudi lam viec d trong cong trinh. 

Trong qua tnnh thi cong cong trinh ngam dang bu6ng can phai tien hanh sao cho sir 
pha hoai khoi da bao quanh la toi thieu. Vi the viec ap dung cong nghe no min tao bien 
la yeu cau bat buoc. Thuang thi trong phan vom ap dung phtrong phap nap min gan con 
cac bac dudi thi dung phirong phap tao khe truac. 

Viec dao cac cong trinh ngam thuan lai han ca la tien hanh tir hai dau cua bu6ng 
bang hai guong doc theo true hang theo hudng gap nhau. Tuy nhien, khong phai bao gia 
ciing to chuc thi cong duac theo sa do nay bdi vi cac hang phu thirang hay cat budng a 
nhirng vi tri kliac nhau. 

Cac hang phu cat ngang cong trinh ngam tuy theo cong dung cua chung duac cilia 
lam hang co dinh {co sir dung de khai thac cong trinh sau nay) hoac hang tarn (chi sir 
dung trong qua trinh thi cong). Khi chon loai va so luong cac hang phu dau tien phai 
ki6m tra xem co the han che chi sir dung cac hang co dinh nhu cong trinh phuc vu thi 
cong duac khong. Nhirng hang vlnli ciru thuang dung la cac hang cua ham dan nuac vao 
hoac dan nuac ra, ham ky thuat, ham de lap rap, thang may hoac thong gio. 

Cac hang dan vao thuang co dang hang ngang hoac co do nghieng nho. Cung thuang 
gap dang ham to hop vai gieiig. Cac ham ngang la re nhat va thuan tien de chuyen cac 
thiet bi co ktch thubc ldn vao. Trong dieu kien midn nui thi cac ham nay thirang cat cac 
budng ngam tir ben canh de rut ngiin chieu dai ham phu. Khi thi cong bang may xiic va 
oto tu do. vdi chieu dai ham phu ldn han 300m thi chung duac thiet ke vdi tiet dien ngang 
dii cho hai lan xe. co ngach tranh va quay d giua. Day ham phu tot nhat la do betong. 
Tuyen ham phu nen thiet ke co do nghieng nho (do doc < 1:10) de rut ngiin chieu dai ham. 

Cac ham phu co dang gieng dung, gieng xien chi dung khi co luan cu ddy dii ve tinh 
hap ly ciia chung. Vd phuang dien thi cong, cong tac dao gieng co do phirc tap va ton 
phi gap 4-5 lan so vdi dao ham. 'riiuc te chung to la neu ham co do doc 1:4 vdi chidu 
dai 100m thi thi cong thuan lai han gieiig co chieu sau 20-25m. Ngoai ra viec sir dung 
gieng se han che qua trinh ca gidi hoa cac cong tac trong thi cong. 

So luang, chung loai, kich thude va vi tri cac ham phu trong tung trudng hap cu the 
duac chon tren ca sd cac phuang an phu hap vdi sa do chung cua td hap ngam, cua dieu 
kien dia hinh va dia chat cong trinh. 

Nhu tren hinh 11.1, cac cong trinh ngam dang buong trong mat cat ngang co the chia 
lam hai phan ca ban: phan dudi vom (trong hinh 11.1a la cac manh tir 1-3) hoac phan cat 
trude (hinh 11.1b la tir 1.4) va khoi ca ban hay con goi la phan ldi (hinh 11.1a la 4.7, 
hinh 1 1.1b la 5.8). 

Khi dao phan dudi vom thi to hap thiet bi va sa do cong nghe khong kliac gi viec thi 
cong cac ham tiet dien ldn (da trinh bay trong cac cliuang truac). 
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Viec co gicfi hoa d6ng bo cong tac ngam khi dao cac bac cua khoi da ca ban (loi) 
trong buong ciing giong nhu thi cong bac dudi cua ham tiet dien Ion. Viec nd min cac 16 
khoan dudng kinh Ion dupe tien hanh tir mai doc cua bac chua boc da cua chu ky n6 lien 
trude no (hoac da boc da hoan toan). Giai phap no nhir vay chu yeu la de giam tac dong 
cua no min len cong trinh. Doi vdi m6i bac (cao den 10m) can phai co loi thoat rieng, 
doc lap hoac ham nhanh cua loi chung dan vao. Viec ha bac nang suat trung binh thudng 
tir 500 den 800 m 3 /thang. Thdi han xay dung cong trinh ngam dang buong (bao gdm ca 
hang phu) do thiet ke quy dinh. So bo co the tham khao cac so lieu sau: 

Khoi lupng dat trong hang (nghin m 3 ) <30 30-60 60-90 90- 150 

Thdi han xay dung (nam) 1,5 2,0 2,5 3-4 

Trong thdi han tren chua k6 den viec lSp rap cac thiet bi khai thac, thdi han nay 
thudng khoang gfin 1 nam, doi khi co th6 bo tri song song vdi cong tac thi cong. 

§2. XAY DUNG CAC CONG TRINH NGAM DANG BUONG TRONG DA CUNG 

1. Dao phan vdm 

Nhutren hinh 11.1a, phan tren cua budng dupe dao lam hai giai doan (1, 2). Viec dao 
co the; thuc hien loan tiet dien, trong mot giai doan. Theo cac quy pham hien hanh (cua 
Lien Xo cu Cl lull 3.07-85) viec dao phan vdm cua cong trinh ngam nhip < 20m trong 
da cung 6n dinh (he so do cung f k > 8. modun bien dang E = 10.10'MFa, tdc do Ian 
truyen song doc sieu am V > 4200m/s) thi co the tien hanh tren toan tiet dien roi sau do 
do betong vo ham cho phan vdm. 

Kich thude cua phan vdm hang quyet dinh sao cho khong ach tac trong thi cong: ca 
doi vdi may xuc va phuong tien van chuyen thai da, ca phuong tien giao thong va ong 
gio dudi van khuon. Tliudng thi bac dudi thi cong nhanh hon phan vom. Chieu cao toi 
thieu cua phan vdm quyet dinh tuy thuoc vao kich cd cua cac thiet bi (trong thuc te 
thudng lay 6-9m). 

0 nhung doan ngan, cho dia tang bi pha hoai, giam yeu de khong thay doi so do cong 
nghe dao toan tiet dien, co thd tien hanh dao mot hang dan giua vupt trude mot hoac hai 
chu ky dao (bude dao). Vdi phuong phap nay khong the dd betong ngay dupe tren toan 
gUOng. De day nhanh cong viec co the ap dung bien phap phun betong hai lupt, to hpp 
vdi neo va betong. Trinh tu thi cong khac vdi thuc te thong thudng doi chut, cu thd la: 
ngay lap tuc sau khi no min guong dao va don sua da phan noc, trude khi xuc da tien 
hanh phun phu be mat hang mot ldp betong day 5cm. Sau khi boc da qua ldp betong phu 
nay tien hanh khoan Id, dat neo, khi can thiet thi treo ludi thep. Qua trinh nay tien hanh 
dong thdi vdi khoan Id d tren guong. Tiep theo d khoang each cham sau chung 10m ke 
tCr guong, tuc la sau hai den ba ngay ke tir luc phun ldp dau, tien hanh phun ldp thut hai. 
Chieu day chung cua hai lan phun phai dat gia tri tinh toan (10-15cm). 
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Viec thay dpi trinh tu cong vice khi xay dung vi chong trong truong hop tren cho 
phep lam giain nhe ket cau cua chung. GL bien dang cua khoi dia tang xay ra lap tire 
satu khi dao hang \a sau del vai ba ngay do he vi chong mem neo + da tiep nhan. Sau khi 
da tai khoi da, khi ma uii trong on dinh va giam thi vi choiig tang cuong se lam viec nhtr 
ket cau cung. 

Tren nhung doan dal da bi pha hoai manh, de tranh phai dao theo giai doan thi tirng 
phan tiet dien hang co the dao tiet dien \ efi viec sir dung pliuong phap dat neo truoc 
(x.em chirang 2 muc §2). 

Trong tiuong hap nay neu nhtr nhjp phan \'6m vupt qua 20m thi sir can thiet va kha 
nang co thd dao toan tiet dien phan nay phai dupe xac nhan trong thiet ke thi cong. 

Theo quy phain cua Lien Xo cu (CHuTl 3.07.01-85) thi viec dao va do betong phan 
vom cua hang co nhjp Ion hon 20m trong cac dia tang on dinh, va khong phu thuoc vao 
nip ip a trong dia tang 6n dinh trung binh (lie so do cung f k = 4 8, modun bien dang 

E = (5 -*■ 10). 10' MPa, toe dp lan truyen song doc sieu am V = 3500 4200m/s) de nghi 

thii cong theo so do co plu'in giira vupl truoc. Khi sir dung so do nay phan giua co thd 
vurpt truoc tren toan chieu dai ham hoac chi vupt trong mot khoang nao do. 

Trong cac buong chieu dai Ion hon 100m khi co phan giua tiet dien dao truoc tren 
suot chieu dai thi co the to chirc dao mo rung phan vom tren lung doan 50 - 80m. 

Trong qua trinh dao phan vom tieii hanh dung vi chong tain (thuong la neo va betong 
pihun) bat dau tu phan giua, sau do la hai ben theo tieii trinh cua cong tac dao. 

Song song vdi viec dao phan vom, tieii lianh khoan no tao bien cho phan duoi bang 
ciac 16 min thang dung theo phuong phap tao khe truoc. Viec dao bac duoi va xay tuong 
ti<en hanh sau khi da ket thuc viec xay dung vo cua phan vom. 

Cong tac betong tien lianh each guong mot khoang xac dinh (khong nho hon 50m). 
FLhi buPng ngdn viec do belong dupe thuc hien sau khi ket tliuc toan bp cong tac dao 
plhan vom tren suot chieu dai ham. 

Viec do betong khi xay dung cac cong trinh ngam dang buong ve nguyen tac khong 
klhac gi cong tac betong ham. Khi nhjp hang rat Ion, thi cac van khuon di dong thuong 
cong kdnh, dat va kho khan khi lap rap. Do do chi dung chung khi hang co chieu dai Ion 
hon 200m. Trong nhfrng hang ngan hon thi dung van khuon lap ghep theo tung doan mot. 

Toe dp do betong trong phan vom khi dung van khuon lap ghep theo tung dot 2-3m 
thuong khong cao. Phan Ion thoi gian danli cho viec lap dung, kie’m tra, dinh vi, thao va 
dii chuye’n van khuon. Viec chuyen sang vi tri moi chi tieii lianh khi betong dat dp ben 
yteu cau, co nghTa la sau mot so ngay nhat dinh dupe quy dinh trong thiet ke. 

Do do nguoi ta thuong dung cac kliung cot tliep che san 6 trong xuong roi lap ghep va 
diinli vi bang neo vao dung vi trf 6 trong hang. Van khuon co the’ dung dang luoi thep 
diay dinh vi len khung cot thep (neu kliung cot thep du cung). Phan van khuon luoi cung 
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co the dugc che tao a trorig-xudng cung vdi khung cot thep. Bang giai phap nay cho phep 
giam nhe cong tac van khuon. 

Viec ap dung van khuon ludi thep thay cho van khuon thep la hop ly trong nhirng 
truong hop khi khong co yeu cau nghiem ngat ve chat luong be mat cua cong trinh. Mat 
trong vom co the phun phu mot lop roi lam nhSn. So vdi van khuon lap ghep dang cung 
thl viec dung van khuon luoi thep cho phep tiet kiem thep, giam nhirng kho khan va 
nang cao toe do do betong khoang 25 - 30%. 

2. Dao khoi co ban (phan loi) 

Theo quy pham CHuFI 3.07.01-85 cua Lien Xo cu thl viec dao phan loi cua hang 
dang buOng, trong do co xay ket cau vlnh cuu (vo ham) nen tien hanh theo chieu tur tren 
xuong dudi. Trong cac dia tang on dinh thl dao timg bac co chieu cao < 10m. Trong da 
co do on dinh trung binh thl bac cao < 5m. Tren hinh 11.2 la so d6 dao mot buong trong 
da cung. Sau khi xong phan vom (II, III) thl tien hanh dao Mn luot phan loi theo cac bac 
5 - 11m. De’ van chuyen da tur bac IV ra ngoai theo ham 1 phai lam mot duong doc 10% 
IV. Cung tuong tu nhu the khi chuyen da tir bac VI ra theo ham 3. Da tir bac VII dugc 
chuyen ra ngoai theo hang phu (4). Viec gia co tuong bang neo sau den 14m dugc tien 
hanh dong thbi voi viec dao m6i bac. 



Hinh 11.2: Scrdo dao hang Ian trong da cung theo hoc tliang 
1, 2, 3..., 5. dao hang dan; cac so la ma chi thutudao phan loi. 


Trong nhung buong ngan (chieu dai 20-30m) khi co cac hang phu ndm ngang vuong 
goc vdi true cua buong thl viec dao loi tien hanh nhu sau: hang phu dugc dao cat ngang 
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buong sang den tudng ben kia. Sau do dao mot hang thdng dung (gieng) tCf hang phu den 
phdn vom da dao xong. Tiep do pha sap phan dat nam giura day cua phan vom va noc cua 
hang phu. tuc la tao thanh mot hang dang khe cat ngang. Tiep theo la qua trlnh md rong 
bac dan dan ve hai phia cua buong, viec thai da dupe tien hanh qua khe nay. Cac may 
xuc nam trong hang phu de xuc da. 

Khi co cac hang phu noi vdi gieng thi viec ha bac co chi£u cao ldn se khong hop ly va 
phuc tap. Trong trudng hpp nay chieu cao bac nen ban che den 5m. Thay vi dao cac 
hang phu cho mdi lop co the su dung hang xa da dang thang dung hoac nghieng noi cac 
muc giao thong tren va dudi. Da dupe xu ly tung lap bang may xuc ket hpp vdi ui dd vao 
hang xa da. 0 phan dudi cua nhung hang xa da phai tao mot bai tru de chua da va to 
chuc boc xuc vao goong roi chuyen ra ngoai theo cac hang ngang den gieng roi dua len 
bd mat. 

Tudng cua buong thudng dupe dd betong sau khi dao mdi ldp cua loi da co chidu cao 
den 10m vdi vide su dung van khuon lap ghep bang thep. De dam bao su on dinh cua 
van khuon khi lap ghep va dd betong ngudi ta neo \-ao \’ach hang. Doi vdi tudng la 
betong cot thep ngudi ta thudng dung cac khung cot thep che sin d trong xudng. Trong 
trudng hpp co the ngudi ta con dung van khuon ludi thep tuang tu nhu da trinh bay d 
tren doi vdi phan vom. 

3. Xay dung tong trinh ngam dang buong trong dia tang co dp curng trung binh 
va mem yen 

Theo cac quy pham hien hanh cua nude ngoai khi dao phan vom cua hang dang buong 
trong cac loai da kem on dinh (he so do cung f k < 4, modun bien dang E = (2 + 5). 10 MPa, 
toe do Ian truydn song doc sieu am V < 3500m/s), khong phu thuoc vao nhjp hang, phai 
thuc hien theo phuefng phap vom trude. Phuorng phap nay ung dung khi dao cac hang 
dang buong nam trong dia tang diep thach, alevrolit, set cung, co kha nang tiep nhan tai 
trong cua chan vom co xet den tat ca cac loai tai trong tac dung len vom. 

Trong da so trudng hpp ap dung phudng phap vom trude, viec dao phan vom dupe tien 
hanh trong cac dia tang co he so do cung f k = 3 6 hoac trong da cung han (f k = 4 8) 

nhung nut ne manh. 

Cac cong tac dao tien hanh bang phuang phap khoan nd min cung vdi viec xu ly cue 
bp b4ng biia chen. Trong trudng hpp ca biet de dao dat da hpp ly han la thay viec khoan 
no min bang may dao lien hpp (may dao theo kidu can xoay). O Lien Xo cu thudng 
dung cac loai may kieu LIK-9p, 41411-2, 4nn-5 v.v... 

Nguyen tic dao cac hang dang buong theo phuang phap vom trude dupe minh hoa 
tren hinh 11.3. Tren so do hinh 11.3a dao da trong phan vom dupe tien hanh vdi bude 
dao 3-6m theo chieu dai hang mot each tuan tu hoac each hai den ba doan roi do belong 
\om. Sau khi betong dat 60% do ben thi tiep tuc dao bude dao tiep theo. 
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Bac ma gia vom ke len chi dupe dao khi betong da dat 100% do bSn thiet ke, cho vo 
htim tiep nhan toan bo tai trong tfnh toan va 75% do ben thiet ke cho vo ham xay dung 
trong da cung f k = 4 va Ion hem. Theo qua trinh dao phein vom, da dupe xa xuong muc 
nam ngang phia dudi roi cho ra ngoai. 

Sau khi ket thuc viec dao phan vom va do betong cot thep vom tren suot chieu dai 
buong se tien hanh dao ph^n loi (khoi co ban). Theo quy pham viec dao phan loi trong 
da kem on dinh dupe thuc hien tir tren xuong dudi thanh tirng bac chidu cao < 3m. 

Viec dao bac cung phai tuan theo nguyen tac cua phuong phap vom trude, tuc la phai 
chtra lai tru da dudi chan vom (hinh 11.3b). Bd rong cua tr'u da xac dinh trong thiet ke 
phu thuoc vao ap luc cua chan vom de len da. Viec dao bac (tru) da va do betong tudng 
phai tien hanh tirng dot sole nhau hoac ddng thdi ca hai ben khi do khe noi cua vom va 
tudng khong dupe trung nhau. Trong quy trinh dao tru da phai chong dd vach cua budng. 



Hinh 11.3: Set do dao hang Ion bang phuong phdp vom tnfdc 
a, b) So do dao cit the cac loai hang; cue so tren hinh chi thi(tu dao 


Cac hang dang budng nam trong da kem on dinh, bao hoa nude dupe xay dung bang 
phuemg phap vom trude theo so dd hai hang dan. Hang dan tren dupe bo trf bang muc 
dinh vom, hang dan dudi d muc day cua budng. Giua hang dan tren va hang dan dudi cu - 
15-20m dao mot loi thong thang dung hoac xien dd thai da va cung theo cac loi nay 
nude dupe dua xuong ham thoat nude phia dudi. Khi co hai hang dan tren va dudi se 
giam nhe cong tac thi cong ngam mot each dang ke. 


Trong nhung trudng hop ca biet cong trinh ngam dang budng bo tri trong dat yeu nhu 
dat set, a set, a cat, cat, cuoi soi.... khong co kha nang tiep nhan ap luc chan vom. Trong 
nhung dieu kien kho khan nhu vay, viec thi cong phai theo phuong phap nhan dd. So del 
nguyen tac cua phuong phap nay nhu mo ta tren hinh 11.1b, cu the- nhu sau: dau tien dao 
tung manh va xay tudng betong cot thep, sau dd la vom tua len tudng, cuoi cung khi da 
co ket cau vo bao ve thi dao phan nhan d giua. Khi md tiet dien va xay vo cac vi chong 
va gia vom dupe chong tua len nhan d giua do dd no dupe goi la phuong phap nhan dd. 
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Theo quy pham cac hang dan ben de xay tudng co the: dao tren suot chieu dai cua 
cong trlnh dang buong. Viec dao cac rai phia tren chi cho phep tien hanh khi betong rai 
dudi da ket thuc va dat 25% cudng do thiet ke. Sau khi do betong thi phan trong giCra 
tirbng va vi chong cua hang ddn phia duoi dupe lap dat va len chat. Chieu dai dot md 
rong phan vdm thudng khong vupt qua 4m. Tuy nhien viec dao tung viing md rong phan 
vdm dupe tien hanh each nhau 2-3 dot. Trong nhung dat khong bi nude xoi mon thi 
hang d^n dudi dupe dao trude theo true cong trinh. 



Hinh 11.4: So do dao ga metro dang mot vdm (go c/udtig triu'mg Dung cam d’ Len mgr at) 
a) Set do hang; h) Dao plidn vdm; c) Dao phan than vd vom ngifa; 

1. may xiic gau ngupc; 2. caiu chay 


Tren hinh 11.4 la so do dao hang mot vdm cua ga xe dien ngam "Quang trudng 
dung cam" d Leningrat bang phuong phap nhan dd. (Ga Bach khoa d Leningrat cung 
dao tuong tip). Ga dai 172m co tPng khoi lupng dat da dao la 30000m' nam trong dat 
set. Vice xav dung ga bat dau tu viec dao cac ham de xav tru tudng dudng kinh 5,5m. 
Cung vdi dao ham la viec do betong. Tru ke vdm cung la tudng cua ket cau ga. Sau 
khi ket thuc vice dd betong tudng, phan vdm ben tren dupe lap ghep tu cac khoi 
betong cot thep due san bang thiet bi chuyen dung di chuyen trong khong gian da 
dao dudi vdm (hinh 11.4b). Viec dao dat dupe tien hanh tur san cua thiet bi lap vd 
ham vdi bude dao 1m cung vdi viec lap hai vdm chiu luc tu cac khoi betong cot thep 
due san tiet dien 50 * 70cm. 

Sau khi lam xong viec xay vom va ep no ve phia dia tang, tren toan chieu dai buong 
thi tien hanh dao dat phan nhan (hinh 11.4c). Viec lap rap vdm ngua dupe tien hanh 
bang can cau kieu diim co sue nang 5t. Sau khi lap rap cac khoi thi tidn hanh ep no ve 
phia dia tang bang mot kich dia nhu phan ben tren. 

Nhung han che theo cac dieu kien dia chat cong trinh, do dat yeu de ap dung phuong 
phap nhan dd la khong ro rang doi vdi hang dang buong co nhip ldn hon 25m. Doi vdi 
nhflng hang loai nay nUm trong dia tang tuong doi on dinh, do cung trung binh thi 
phuong phap nhan dd la uu the so vdi cac phuong phap khac khong chi trong viec dam 
bao on dinh hang khi thi cong ma ca ve cac chi tieu kinh te ky thuat. Co dupe dieu dd la 
do phuong phap nhan dd dam bao an toan cho cong tac ng^m trong nhung dieu kien 
phirc tap va cho phep dao phan nhan bang cac phuong tien co nang suat cao dudi su bao 
ve ch^c chan cua vo ham. 
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Trong cac loai dat kem on dinh, nhu da neu tren, cac hang dang budng co thb duqc 
dao bang phuang phap vom trubc (doi khi bang phuang phap nhan da) khong loai trCr 
kha nang ap dung phuang phap guang dao dang bac thang (phirong phap nuac Ao mai 
NATM). Vdi phuang phap nay mat phang guang dao duqc dao tung manh khong lan. 
Viec dao guang theo bac keo dai den 1,5-2 nhip hang. Nhu vay, cac cong viec tien 
hanh tren toan guang nhung dibn ra dong thcfi a cac muc khac nhau. Dat da duac xa tu 
bac nay xuong bac kia. 

So d6 nguyen t^c cua viec dao hang bang guang bac thang chi ra tren hlnh 11.5. O 
day mb ta cac so db dao cac hang khac nhau, mat cat doc dac trung theo so db d la 
tuang irng vbi mat cat ngang cua hang tren hinh 11.5c. 



Hinh 11.5: So do dao hang Ion bang phifOng plidp bac thang 
a, b, c) Mat cat ngang cac loai hang; d) Mat cat doc hang; 

1. may dao lien hap dang can xoay; 2. may ui; 3. may xuc gau nguac; 4. oto tu db; 

5. van khuon di dong; 6. thiet bi keo lap va di chuybn van khuon 

Khi dao phai dam bao xu hubng la dao tung phan khong lan va ngay lap tiic thuc hien 
qua trlnh gia co bang cac neo va betong phun len lubi thep. Trong phan vom hang cung 
vai cac vi chong nay tien hanh dung cac vom mem tu thep hinh chuyen dung. Mat 
guang cung duac gia co bang betong phun. 

Viec dao duac tien hanh thuang bang may lien hap co bo phan lam viec dang can 
xoay (tren tung doan ca biet co the ap dung phuang phap khoan no min). Viec chuyen 
da tu mire nay sang muc kia duqc thuc hien bang may ui hoac may xuc chuyen chay tren 
xich bang dong ca khi nen. Viec khoan neo tien hanh bang may khoan. Khi phun betong 
co the sir dung dung oto nang. Thuang trong guang bo tri mot so may phun betong de 
tien hanh gia co dong thai nhung vi tri khac nhau cua hang. Da duqc tap trung tir toan 
tiet dien vao muc thap nhat roi dung may xuc gau co dung tich lan xuc len oto tu do de 
cha ra ngoai (dung tich gau 2-3m 3 , oto co tai trong 20-30t). 


220 







Day hang, theo dieu kien lam viec cua ket cau, da so la c6 dang vdm ngira va durgfc do 
betong li£n vdi ket cau vo hang. Viec do betong cac vo vinh cuu tien hanh vao thoi diem 
khi ma cac bien dang cua lop phu betong phun da ket thuc. Trong trirong hop nay tai 
trong truyen len vo la khong lofn. PhufOng phap gitong dao dang bac de dao cac hang 
dang buong dupe ung dung trong nhung dieu kien dia chat dac biet (set, cat, diep thach 
set, bien chat phien, argilit va cac loai dat dfnh tuong tu khac). Phuong phap doi hoi phai 
co quan tide cain than va lau dai trong qua trinh thi cong v& trang thai va do lun cua da 
cung nhu ket cau cua vt chong va ap dung cac giai phap phu hop khi ti'nh nguyen ven 
cua no bi pha hoai, 


221 



ChiTtfng 12 

ke; hoach hoA THI CONG ngam, 
CHON SO LlTONG GlTONG DAO 


§1. TIEN DO VA THCH HAN THI CONG CONG TAC NGAM - CHON SO Ll/ONG 
GlTONG DAO 

Viec ke hoach hoa va to chuc thi cong cong tac ngam se xac dinh thdi gian, su phan 
giai doan va tien do thi cong cong trinh ngam noi chung, cung nhu trinh tu cong nghe 
hop ly cua cac qua trinh co ban trong thi cong. 

Doi vdi nhung hang Ion dang buong va nhung him co chieu dai Ion dac biet quan 
trong la viec chon dung so luqng guong thi cong dd dam bao xay dung dung thdi han da 
quy dinh. 

So girong duqc xac dinh xuat phat tur thoi han yeu cau cua qua trinh xay dung, cua 
tien do dao trong dieu kien dia chat, dia hinh nhat dinh, dac trirng cho kha nang mo cac 
guong phu dang hang ngang, xien hoac gieng dung. 

Theo cac yeu cau v6 an toan khi xay dung ngam doi vdi nhung ham tiet dien < 16nr 
chieu dai guong khong vuot qua 1,5km. Doi vdi nhtfng ham tiet dien ldn hon 16m 2 chieu 
dai toi da cua guong duqc xac dinh den 2,0km. Trong trudng hop ca biet khi chap nhan 
guong dai hon can phai theo dung vdi cac quy dinh ky thuat cua nha nude hoac nganh. 

Viec tang so luqng guong thi cong se rut ngan thdi han xay ham, tuy nhien khi chieu 
dai ham ldn se keo theo viec tang khoi luqng cong viec, tang khoi luqng xay dung cac 
khu phu phuc vu thi cong d khu vuc cua ham, cac xom thq, dudng xa va cac cong trinh 
ha tang khac v.v... Tat ca nhung dieu do se lam tang gia thanh xay dung cong trinh mot 
each dang ke. Mat khac vdi chieu dai guong tu 3km trd len se lam phuc tap viec to chirc 
thi cong, nhat la cong tac van chuyen thai da, vat lieu, thiet bi, lam tang chi phi lao dong 
vao cac qua trinh phuc vu v.v... Didu do dan den viec giam toe do dao va dd betong vo 
ham; lam dat them qua trinh xay dung. Trong nhung dieu kien nay neu dia hinh cho 
phep thi can phai xay cac hang va gieng phu. Nhu vay trong giai doan thiet ke tuyen 
ham can phai xem xet trude viec chon so luqng va vi tri cac hang phu. 

So luqng guong yeu cau n vdi thdi gian quy dinh T va chieu dai ham L co the xac 
dinh xuat phat tu phuong trinh: 
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T = T, +T, +... + T 3 + - -- T,- + T,- 


V n 


( 12 . 1 ) 


trong do: T, - thdi han tien hanh cac cong tac phu trp, thang; 

T 2 - thdi han dao cac phdn md driu cua hang vdi toe do cham, thang; 

T 3 - thori han dao phan hang vdi toe do cham trirdc khi thong gtrong dao hoac 
noi gnong vao dudng dao ngoai cua, thang; 

V - toe do dao trung binh thiet ke cua mot gtrong, m/thang. 

Trong thuc te thudng thav rang trong thdi han T : va T 3 thi toe do dao thap hem 
khoang hai lan toe dp dao trung binh V co nghia la 0,5V. Neu ta goi T 0 la thdi han dao 
ham (thang) tu mot guemg thi T 0 = L/V con 

T, + 0,5 (T 2 + T 3 ) = ST, (12.2) 

thi tu cong thuc (12.1) se nhan dupe thdi han xay dung ham vdi mot guong dao se la: 


con vdi n guong se la: 


T = IT, + T 0 


T = IT, + 

n 


Tu do so luong guong can tim se ia: 


T - IT, 


(12.3) 


(12.4) 


(12.5) 


Khi dao bang phuong pliap bac thang duedi, veri viec x&y vo bang betong ta co: 

ST, = T, + T 2 + T 3 + T 4 +-(12.6) 
d day: T 4 - thdi han do betong sau khi ket thuc cong tac dao, thang; 

T s - thdi han tien hanh cong tac chuan bi gay ra do viec chuye’n sang dao bac 
dudi (di chuyen thiet bi, dat lai cac cong trinh ky thuat ha tang, lam loi len, 
loi xuong), thang. 

Trong trudng hop nay de ti'nh toan, toe do dao duoc quy d>5i ra toe dp dao toan tiet 
dien nhu sau: 


V.+V, 

trong do: V,, V 2 - tdc dp dao tuong ung \ di cac guemg tre:n va bac dudi, m/thang; 
Khi co doc theo tuyen ham nhung \ uns dat yeu: 


(12.7) 


V k m + V c (l-m) 


, m/thinjg 
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trong do: V k , V c - toe do dao hrim tuong ufng trong da edng va da yeu, m/thang; 
m - ty so chidu dai cua da yeu va chidu dai toan ham. 

Vide tang toe do dao ham dim den giam thdi han thi cong la mot dac trung kinh te het 
sue quan trong de nang cao hieu qua dSu tu, giam cac chi phi vao cac qua trinh phuc vu, 
giam gia thanh cong trinh v.v... 

Phuong an cuoi ciing ciia tuyen ham, cua so lupng guong hop ly va vi tri ciia cac hang 
phu de md cac guong phu can phai xac dinh bang vide lap luan chung kinh te ky thuat. 

Ca biet khi ham thi cong dong thdi tu hai cua, co nghla la n = 2, khong co hang phu 
thi thdi han xay dung cong trinh dupe xac dinh nhu sau: 


1 n / 

t = - y — 

2i=0 v n 


02 . 8 ) 


trong do: / 2 ..., / n - chidu dai cac doan ham nam trong cac dieu kien dia chat 

khac nhau; 

V|, V 2 ... V n - toe do dao tuong ung vdi toan doan. 

Su thay doi tuyen va vide chuyen ham len gan be mat den gidi han cho phep co the 
rut ngin chieu dai cac hang phu va doi khi tranh dupe nhung phuc tap ve dia chat cong 
trinh. Tren hinh 12,1 la mat bang khac nhau ciia vide vach tuyen ham vdi cac hang phu 
va khong co hang phu, mot trong nhung phuong an la cat qua vung dat yeu. 

Khi xem xet cac phuong an co mot hang phu (hinh 12.1) thdi han xay dung ham noi 
chung hoac doan phLrc tap nhat co the’ xac dinh doi vdi tung phuong an theo cong thuc sau: 


L - T ho V r 

T,.„=T hp + „ hp \ thang 


hp 


n V- 


g v T 


(12.9) 


Thdi han dao hang phu: 


/h P 


Thp = % v? ' hine 


( 12 . 10 ) 


d day: L 1 11 - chidu dai cua thdi han binh thudng de’ ket thuc xay dung phan ham co 
ban tuong ung vdi phuong an I, II; 

/,, / 2 ... l n - chieu dai ciia cac doan hang phu d trong cac dia chat khac nhau, m; 
v, hp ,v 2 hp ,...v n hp - toe do trong cac doan hdm tuong ling m/thang; 


n g - so lupng guong dao; 

V T - toe do trung binh xay dung phan ham co ban, m/thang. 

Nhu vay, bang vide sir dung cac cong thuc (12.8) va (12.9) co the’ tinh dupe thdi han 
dao ham trong tung phuong an. 
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Toe do dao trong mot ngay dem, sau khi da biet tri so dich chuydn girong sau mot 
chu ky dao (/ ck ) co the xac dinh: 

V„ t ,, = 24^- 112.11) 

1 ck 

trong do: T ck - thdi gian mot chu ky. 
lay theo bieu do chu ky cong tac, ngay. 

Tren co sc’)' long ket cac ket qua cua 
cac chi tieu dao cac ham ticl dien ldn 
hien nay, thdi nan hop ly cua mot chu 
ky dao thubng tu 12 den 24 gid. Vdi 
cac ca lam vice 6 hoac 8 tieng ihi su 
phan phoi hieu qua thdi gian nhu sau: 
khoan, nap thuoc, nd min la 1 ca, thong 
gio, xuc da, van chuyen - lea. 

Trong nhfing ham tiet dien nhb 
thirdng sau mot ca hoan thanh loan bp 
mot chu ky dao. 

Viec sir dung khong phai so nguyen Ian thdi gian cua ca lam vice cho mot chu ky 
luon luon la khong hop lv. boi vi no lam phuc tap cho vice thong ke va danh gia cong 
viec cua lung dpi, lam giam niing stud va dial llipTig ediig MCc. 

Ket qua cua cong tac illi cong phu thuoc rat nhieu vao viec to chuc hop ly lao dong, 
chon lira dung dan thiet hi va phan bo cong nhan vao cac \ i trf cong tac. viec dam bao 
kip thdi cac thiet bi va cong cu co gidi cung nhu phu lung thay the. Viec ap dung co gidi 
hoa dong bo de dam bao nang suat cao co y nghTa rat quail trong. 

De dat dupe toe do dao cao nhat can thiet phai dam bao (hue hien dung bieu dd chu 
ky tung cong viec. To chuc cac dpi tong hop dong bp. Scan thao ke hoach va nhiem vu 
cu the cho tuiig dpi. thong ke kip thdi khoi lupng va chat lupng cong viec. Tuan theo 
dung cac dien kien ve sinh cong nghiep. cac quy trmh ky thuat an loan. Cung u'ng day 
du. kip thdi cho cac to dpi v at tu, ky thuat. sua chira kip thdi may mdc co gidi. Ap dung 
trong xay dung cac kv thuat mo'i. nliCing sang kien cai tien hop lv hoa lao dong. 

Viec mb girong phu co v nghTa dac biet trong vice tang tien dp dao hang tuy nhien 
viec dao cac hang phu con phu thuoc vao dien kien dia hinh khu \ u'c va co nhung doi hoi 
nhat dinh ve vat tu. vat lieu va lao dong. 

§2. BIEL 1 1)6 TIEN DO THI (T)N(i \ A Bil l DO t HI KV (T)NG TAC 

Trinh tu tin cong cong trmh dupe tinh loan xac dinh trirdc. trong do co cong tac 
ngiim. Thdi han cua cong lac ngam dupe tinli loan hot ke tinli bang so ngay thi cong 
dupe goi la tien dp thi cong. qua trinh trien khai lien do dupe goi la ke hoach tien dp. 




Tien do thi cong la mot tai lieu quan trong nhat cua thiet ke to chuc thi cong va hiet 
ke thi cong. Trong tien do thi cong phai chi ro so hieu, khoi lupng cong viec, trim tu, 
thoi han, cuong do thuc hien chung, thanh phan so lucfng ngudi thuc hien, don gia 
cong viec v.v... 

Tien dp thi cong co the thuc hien o dang bieu d6 ngang, bieu do chu ky hoac so d6 macg. 

Cac bieu do ngang la dang don gian nhat cua mo hinh to chuc cong nghe, in6 tatien 
trinh thi cong theo thoi gian. Tuy nhien, no khong chi ro vai tro cua tirng loai cong viec 
de dat muc dich cuoi cung, no khong thuan loi l^m trong viec du bao tien trinh xay rung 
cac cong trinh Ion, phuc tap. Uii diem cua no la don gian d6 hieu. 

Bieu do ngang thuong dupe lap cho cac xi nghiep xay lap hoac khu dpi thuc hien xay 
dung t6ng hop cong trinh ngam va nhung cong trinh khac va no khac biet khong miPu 
vPi tien dp thi cong chung. 

De ke hoach hoa t6 chuc va thi cong cac cong trinh keo dai tren tuyen (ham, tiyen 
dan nuoc, gieng mo v.v...) thuong su dung bieu do tien dp dang duong thang tren dc the 
hien qua trinh phat tridn cac loai cong tac va trinh tir cong nghe theo dang nhung diong 
cheo vPi he true toa dp. Tren hinh 12.2 la bieu do tien dp thi cong cua mot ham dm tu 
hai cua theo huong gap nhau. 

Tien dp to chuc mat bang xay dung va dao phan cua the hien bang duong 1; dm la 
duong 2, betong vo ham duong 3, cong tac ximang hoa la duong 4, giai toa thht bi 
chuan bi ham de dua vao khai thac la duong 3. Toe dp dupe the hien ro tren hai phai co 
dia chat khac nhau. Trong vung dut gay thi toe dp dao giam dang ke. 



Cac do thi tuong tu phan anh sir tac dong tuong ho, va sU anh huong qua lai giuacac 
cong vice va tien dp trong nhung dieu kien dia chat cong trinh khac nhau. Ngoai ra tieo 
cac do thi nay cung de dang kiem tra trang thai thuc te cua cong viec, cac nhu cai v& 
nhan Iuc (duong 6) trong qua trinh thi cong de co su hieu chinh kip thoi vdi muc tiectoi 
uu hoa chung. 
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Bieu do elm ky la ke hoach to chuc lao dong va cong viec phoi hop cac qua trinh san 
xua't trong mot chu ky cong tac. 

Viec hoan thanh mot each he thong mot chu ky vdi viec gan cac qua trinh rieng re vdi 
nhau xac dinh each to chuc mot chu ky cong tac. 

Chu ky la qua trinh ket thuc viec there hien mot khoi lirqng cong viec nliat dinh va se 
dirqc lap lai sau mot khoang thdi gian bang nhau. Trinh tu mdi mot lan lap nhu vay la 
dac trirng cua nhirng cong trinh co tuyeii dai nhu ham. 

Viec to chirc co tinh chu ky cac cong tac ngam co the theo dang tuan tu hoac song 
song. Trtrdng hop td chirc tuan tu tin cac cong doan co ban dupe thuc hien lan lupt 
theo mot trinh tu nhat dinh. Vi the de rut ngan thoi gian chu ky chi co each la thdi 
gian thuc hien tirng cong doan la toi thieu. Trong trudng hop thu* har thi cac cong 
viec co thd bo tri song song vdi nhau nhu khoan va dung vi chong; khoan va thai da, 
gia co va thai da v.v... Cac cong tac dao cSn phai tien hanh theo mot bieu do chu ky 
da lap trude vdi su kiem tra theo doi nghiem ngat viec thuc hien tung cong doan mot. 

Khi thiet ke bieu do chu ky, thdi gian chu ky nhu da nil an manh d tren, can phai 
xac dinh nhu the nao dei sau mot ca hay mot ngay dem phai ke't thuc tron ven mot so 
chu ky hoac mot chu ky phai chiem mot so nguyen lan ca lam viec khi khoi lupng 
cong tac ldn. 

Trong mot chu ky cong tac phai sir dung hop ly cac thiet bi ky thuat va to hop cac 
thiet bi noi chung, cung nhu khoi lupng cong viec cho mdi ca, mdi dpi trong chu ky 
dong deu. Cac bieu do chu ky nhu the dupe thiet ke thi cong va to chuc thi cong cho ham. 

Khi thiet ke cac bieu dd chu ky cong tac nen xuat phat tu viec dam bao tdc do dao 
hang thang. Trong ham tiet dien ldn tri so bude dao hop ly sau mot chu ky cong tac dupe 
xac dinh tir chieu sau khoan toi da co the cua thiet bi khoan. Didu dd dupe dam bao bang 
viec chon cac thiet bi khoan hien dai co xet den viec thuc hien mot chu ky dao trong mot 
so' nguyen lan ca lam viec. 


Thdi gian chung mot chu ky khi thuc hien tuan tu cac cong viec dupe xac dinh. 


T ck - l k +t nm +t tc +t xb +I - +t„. 


gc 


( 12 . 12 ) 


d day: t k - thdi gian can thiet dd thuc hien cong tac khoan; 
t nm - thdi gian nap va no min; 
t lg - thdi gian thong gio; 
t xh - thdi gian xuc boc thai da; 
t gc - thdi gian gia co; 

t., z - thdi gian chuan bi va ket thuc cong viec (kiem tra, don sua guong, nhan 
va giao ca, dua thiet bi vao, ra va dua chung vao trang thai lam viec). 

Thdi gian khoan: 
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(12.13) 


N/ 

( pk n nV ' 


h 


trong do: N - so lugng 16 min tmh loan; 
I - chi6u sau 16 min, m; 


cp - he so d6ng thai lam viec cua may khoan, (p = 0,7 0,8; 

k n - he so do tin cay, k n = 0,85 -j- 0,9; 
n - so may khoan; 

V- toe do khoan trong mot dofn vi thoi gian co xet den viec thay mui 
khoan, chuyen tir 16 nay sang 16 khac v.v... m/h. 

Thai gian xuc boc thai da: 


t 


xb ~ 



(12.14) 


trong do: r| - he so sir dung 16 min; 

cp| - he so sir dung thoi gian cua may xuc, cp, = 0,8; 

S - dien tich hang co xet den lugng dao virot, m ; 

F - nang suat there te cua may xuc xac dinh theo tmh toan hoac theo ho 
chieu may co xet den do tin cay khi lam viec. 

Thdi gian can thiet de nap min, kiem tra, dau mang va n6 min: 


nm 


Nt z 

—-1-1 , h 

60n m 


(12.15) 


trong do: \ z - thai gian nap mot 16 min, theo so lieu there te t z = 4 + 1,1/, ph; 
/ - chieu dai 16 min, m; 


n - so nguai nap min. 

t m - thai gian dau mang, t m = 0,2 -h 0,6h. 

Thai gian thong gio t,.. dirge xac dinh theo lugng gio sach yeu cau cap vao guang va 
nang suat cua quat hoac lay theo cac trirang hgp tirang tu. Phu thuoc vao dien tich guang 
t tg = 0,4 - 0,8h. 

Thai gian cua qua trinh gia co xac dinh bai chung loai vi chong; doi vai vom thep t gc 
dugc quyet dinh theo dinh mire hoac theo cac dieu kien tuang tu. Doi vai vi chong neo 
va betong phun t . c dugc tinh toan xuat phat tir khoi lugng cong vice va nang suat dat neo 
va phun betong. Thai gian can thiet de tien hanh cong tac chuan bi va ket thuc ca lam 
viec vai phuang phap mo, lay t az = (0,1 ^ 0,15)T ck . 

Sau khi tinh loan thai gian can thiet de thuc hien cac cong doan chinh theo khoi 
lugng thuc te cua cac cong viec va xac dinh thai gian can thiet de thuc hien cac qua trinh 
phu (theo tuang tu hoac dinh muc) nhu keo duang van chuyen, dua thiet bi vao ra thai 
gian sira guang, co the lap bieu do chu ky cong tac dao co xet den tieu chuan thai gian 
va chi phi lao dong ghi trong cac quy trinh, quy pham. 
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Theo nguyen tac thirc hien cac qua tiinh trong mot chu ky dao, klii lap bieu do chu ky co 
gdng bo tri song song cac cong doan co the trong chu ky de rut ngan thdi gian chu ky. 

Tren hinh 11.3 la cac \i du vc bieu do chu ky cong tac dao. 



Cho 1 chu ky 

Ca lam viec 

Cac qua trinh 

Chi 

phi 

Khoi 

I 

II 


III 

IV 

cong tac 

Thdi 

Lao 

Iddng 

























gian 

dong 

cong 

7 

8 ^ 9 

10 

ii 

12 

13 

14 

15 

16 

17 

18 
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20 
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ngjovgio 
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I link 12.3: Cac vi da ve bieu do chu ky cong tac 

a) Dao liam tiet dien 15-20nf vo'i toe do 200mlthong; 

b) Dao gicttg tied dien 35-40m~ toe do 150 m/tlidng. 
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§3. CAC GIAI DOAN THIET KE VA N0I DUNG THI&T KE 


Viec thiet ke va tinh toan mot cong trinh trong thanh phan trong to hop cong trinh 
ngam dirge thuc hien theo cac yeu cau cua quy chuan tieu chuan va quy trinh xay dung 
do nha nude ban hanh va cac tai lieu hudng dan, cac don gia, dinh muc tuong irng do Bo 
Xay dung phe duyet (mot so tai lieu do cac bo chuyen nganh phe duyet). 

Viec to chufc tu van thiet ke va khao sat khi thiet ke cac cong trinh trong do co cong 
trinh ngam can phai dam bao: trinh do tien tien v6 ky thuat thi cong tren co so nhung 
thanh tuu, kinh nghiem trong nude va nude ngoai; cac chi tieu kinh te ky thuat cao nhat 
cac cong trinh; tinh vlnh ciru va do tin cay trong khai thac; tinh dong bo va to hop cac 
cong trinh rieng re (vi du nhu cua ham, cac phan dau moi, cac gieng v.v...); su dung hop 
ly dat dai; bao ve moi trudng xung quanh; tinh chong dong dat; phong chong chay nd 
cua cong trinh; on dinh cua kho'i dia tang xung quanh (doi vdi cong trinh ngam); dam 
bao an toan lao dong trong xay dung ngam; ap dung cac phuong phap cong nghiep hoa 
va co gidi hoa dong bo trong thi cong ngam v.v... 

Theo quy dinh hien hanh viec thiet ke mot giai doan: thiet ke ban ve thi cong cung 
vdi tong du toan cho loai cong trinh xay dung theo thiet ke mau hoac lap lai cac thiet ke 
cu va nhirng cong trinh khong doi hoi ky thuat phire tap. Cac cong trinh con lai trong do 
co cac cong trinh Ion va phuc tap thi thiet ke theo hai giai doan': 

Giai doan khdi thao thiet ke (thiet ke kl thuat) thi cac tai lieu vg thiet bi va don gia do 
chii dau tu xac lap trong nhiem vu thiet ke. 


Giai doan lap ban ve thi cong cac phan, cac bo phan, chi tiet phufc tap thi co quan 
thiet ke tien hanh xir ly bo sung de chinh xac cac tai lieu thiet ke va du toan. Nhung hieu 
chinh nay phai duoc co quan phe duyet thiet ke xac nhan. 

Thiet ke thi cong cho nhung cong trinh co thdi han xay dung ldn hon hai nam thudng 
khong giai quyet dong bo mot luc cho toan cong trinh ma tien hanh theo trinh tu nhat 
dinh. Viec thiet ke' cac cong trinh duoc bat dau tu viec khdi thao cac giai phap thiet ke 
chung, co ban, can thiet de len duoc mat bang tdng the’ cong trinh va tinh toan gia thanh 
xay dung. 


Thiet ke phai gom: cac ban ve mat bang quy hoach kien true tong hop; cac giai phap 
quan trong nhat cua phan thiet ke ky thuat; cac giai phap ket cau cua toan cong trinh va 
cac bo phan trong do co ca phan giai thich va don gia. 

Phan ban ve thi cong duoc chia ra lam phan chung va phan chi tiet vdi mdc do ti mi 
nhu the nao do de co thd thuc hien duoc tat ca cac thanh phan cong viec thi cong va xay 
lap d hien trudng. 


Mot trong nhung tai lieu quan trong nhat la ban liet ke cac thiet bi, ky thuat cong 
nghe cung nhu cac chi tiet ve ket cau va vat lieu. 


1 C) day kliong ke’ den giai doan thiet ke ca so trong qua trinh lap du an. 
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Doi vdi nhung cong trinh pliirc tap, nhung cong trinh rat Idn la phai c6 phan so sanh 
tfnh toan kinh te ky thuat hoac luan chung kinh te ky thuat, trong do xac dinh cac giai 
doan thiet ke va quy hoach, cac chi tieu kinh te ky thuat co ban cua cong trinh, thdi han 
va gia thanh xay dung. 

Qua trinh thiet ke lai co the chia lam giai doan chua’n bi va giai doan thiet ke. Trong 
giai doan chuan bi phai bo nhiem cac chanh ky su 1 thiet ke; lap cac nhom thiet ke; tien 
hanh khao sat so bo; chon mat bang xay dung; so sanh cac phuang an. Giai doan thiet ke 
dupe chia lam hai giai doan so bo va giai doan chinh. Trong giai doan so bo se chinh xac 
lai vi tri xay dung, cac tuyen ham va thuc hien cong tac khao sat cong trinh. 

Cong tac khao sat thiet ke. theo kinh nghiem cua nhieu nude, nen quy ve mot dau 
moi. Cung cd the sau do phan cap cho mot so co quan chuyen nganh de sir dung tot 
nhung don vi cd trinh do chuyen mon cao khao sat tung hang muc nhung van cd su phoi 
hop an y giua cac bo phan chuyen nganh vdi nhau. 

Cac ban ve thi cong la can thiet de xay dung cac cong tac xay dung chung, cac cong 
tac ngam va cong tac lap rap v.v... Cac ban ve thi cong do cac chuyen gia cua tung 
chuyen nganh soan thao theo su phan cong cua co quan thiet ke. 

Viec giam sat tac gia khi thi cong la can thiet de dua ra nhung hieu chinh cho nhung 
thiet ke da soan thao do cd su thay doi ve dieu kien dia chat cong trinh; de chinh xac lai 
khoi luqng cong viec trong trudng hop cd sut Id va dao vugt ldn. Viec giam sat tac gia 
do cac phong dai dien co quan thiet ke hoac nhom thiet ke hien trudng tien hanh dudi su 
chi dao true tiep cua chanh ky su thiet ke. 

Co quan thiet ke cd trach nhiem xem xet trude tat ca cong tac dao theo thiet ke, cong 
tac an toan khi thi cong ngam, cong tac lap rap va cac cong tac ky thuat an toan cua tung 
chuyen nganh, cong tac ve sinh cong nghiep, phong chong chay no v.v... Co quan thiet 
ke cung cd trach nhiem kiem tra viec thuc liien chuc nang va su lam viec cua phong dai 
dien hay nhom thiet ke tai hien trudng nhat la trach nhiem giam sat tac gia trong qua 
trinh thi cong. 

Trong thanh phan cua thiet ke nhung cong trinh dau moi hoac to hop cac cong trinh 
can cd phan thiet ke to chuc xay dung va thiet ke to chuc thi cong. Trong thanh phan cua 
thiet ke to chuc xay dung (to chuc cong trudng) phai cd tong mat bang chi ro viec bo tri 
cac cong trinh tarn, cac cong trinh chinh cua cong trudng; mang ky thuat; bieu do tien 
do thi cong; khoi luong cua tirng hang muc nhu lap rap; cac nhu cau ve vat lieu, ket cau; 
thiet bi co gidi; can bo cong nhan; cac chi tieu kinh te ky thuat va ban thuyet minh 
thiet ke. 

Thiet ke to cliuc thi cong phai cd tien do chi tiet; ban ve cong nghe cua cac cong tac 
chinh; bie’u do chu ky cong tac dao; cong tac betong; ho chieu gia cd tarn; tong mat 
bang xay dung ti le 1:1000 hoac 1:2000; cac giai phap ve ky thuat an toan v.v... 

Viec lap thiet ke to chuc xay dung va to chuc thi cong phai phu hop vdi cac quy trinh, 
quy pham cua nha nude. 
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Chircmg 13 

XAY DUNG CONG TRINH NGAM BANG 
PHUONG PHAP L0 THIEN 


§1. PHUONG PHAP HO DAO 

1. He thong chong do ho mong 

Phirong phap thi cong cong trinh ngam bang each dao ho mong kha pho bien do la 
phirong phap xay dung ket cau cua cong trinh ngam trong ho mong dao san r6i lap dat 
tro lai de khoi phuc mat dat nhu ban dau. 

Hinh dang va ki'ch thirdc cua ho dao tren mat bang va chi^u sau cua chung cung nhu 1 
he thong chong do ho mong phu thuoc vao kfch thuoc, khuon kho cua ket cau ngam; 
dieu kien dia chat cong trinh va dieu kien xay dung cua cac cong trinh tren mat dat, nhat 
la trong dieu kien thanh pho. 


a) b) 



Hinh 13.1: So do xdy ditng ho mong khong chong (a) va co chong vdeh 
1. taluy tu nhien; 2. bien ngoai cua cong trinh ngam; 3. vung da xay dung; 4. chong vach 

Trong dia tang on dinh v6i do am tu nhien khi co mat bang day du thi co the dao ho 
mong voi taluy tu nhien khong can phai chong vach ho dao (hinh 13.1a). B6 rong ho dao 


232 




a pln'a dudi (B2) can ldn ban be rong B 0 cua cong trinh ngam de co the xay dung tang 
phong nude tren mat ngoai cua ket cau ngam, de dung van kliuon, lap rap cac ket cau lap 
gliep, cung nhu xay ranh nude a ben canh. Chieu situ ho mong duoc xac dinh co xet den 
chieu sau dat cong trinh h. chieu cao cua cong trinh ngAm H T va chieu day ldp lot 5 
(chuan bi de xay cong trinh). Do doc cua taluv ho dao m dude xac dinh bdi cac tinh chat 
co lv cua dat, vi tri muc nuoc ngam va chieu sau ho dao. Tri so nay thay ddi tir 1:0,75 
den 1:1.5. Trong trudng hop co ha muc nirdc ngam nhidu cap thi mai doc cua ho mong 
co dang bac thang. Cac bac chtra lai de bo tri thiet bi ha muc nuoc ngam. Trong trudng 
hop co su dung loai cAu chan de de phuc vu thi cong thi co chira lai la de bo tri dudng 
ray cua can cau. Cac ho mong vdi mai doc tu nhien duoc su dung kha phd bie'n del thi 
cong cac ham cho dudng dto co nhieu lan xe, gara ngam va cac to hop ngam khac 
(be rong mat tren ho dao dat tdi 50-60m). Trong dieu kien thanh phd xay dung day dac 
thi loai nay it duoc ap dung. 

Doi khi ho mong duoc dao vdi taluy co do doc ldn roi gia co bang betong phun tren 
ludi thep hoac neo trong dat... 

Khi khdng the tao ho dao rong, ngudi ta dao ho mong vdi vach thAng dung co chong 
dd lam (hinh 13.1b). Vdi phuong an nay be rong cua lid mong la tdi thieu chi cAn vuot 
hon be rong ban than cong trinh ngam B () khdng ldn. 

Trong mot so trudng hop khe lid giua \’i chong giir vach va ket cau ngam chi la 
15-20cm vc nidi ben de bd tri lop chong tham va bao ve Mich cong trinh cung nhu de de 
phong khi dong coc cu khdng chinli xac. Thong thudng thi khe ho nay lay chirng 
0,8-1.2m eld dam bao chat luong cho cong tac thi cong tang phong nue)c. Ro rang la khe 
lid nay se lam tang klidi luong cong \ iec (cong tac dat) len 5-10%. 

Neu dieu kien cjuv hoach thanh pho cho phep thi ngudi ta dao ho mong co mai doc tu 
nhien den mire nude ngam H| deii 3 - 5m con phdn eludi thi dao thAng dung co gia co 
bang coc. neu trong clat khdng dn dinh thi phai dong coc cur (hinh 13.1c). Cung co the 
phan tren dao co \ r ach thang clung gia co bAng coc hay coc cir con phan dudi dao co 
taluy tu nhien (hinh 13. Id). Khi co mai doc tu nhien (hay con goi la mai doc giam tai), 
coc hay coc cir co the lam vice tlico kie’u congxon. Dieu dd lam giam gia thanh gia co va 
giam kho khan cho cong trie thi cong. tuy khoi luong thi co tang doi chut. Trong da so 
trudng hop khi xay dung he thong giao thong ngAm trong thanh pho vach cua ho dao la 
thAng dirng co chong dd tain lioac chong vTnh ciru. Trong dat co do Am tir nhien hoac 
lam kho bang ha muc nude ngam thudng dung coc thep, betong cot thep hoac coc 
belong (kieu coc khoan nhoi). De gia co giua cac coc, dat van ngan bAng van gd hoac 
tarn betong cot thep due sAn roi phun phu bAng betong (hinh 13.2a, b). 

Trong nliirng dat bao hoa nude vdi muc do tach nude kern khdng the ap dung viec ha 
muc nude ngam nhan tao, ngudi ta sir dung coc cir lien tuc hoac tien hanh dong bang 
nhiin tao hai vach ho mong. Trong mot so trudng hop ngudi ta dirng tudng chong bAng 
each dd betong trong hao hoac coc khoan nlioi lien nliau. 
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Hinh 13.2: Chong vach bang coc 
a) Mot hang; b) Hai hang; 

1. coc; 2. giang; 3. thanh vang; 4. van chen; 5. tru giii; 6. lop betong phun; 

7. giang; 8. conke; 9. nem; 10. thanh cheo 

Cac coc bang thep hinh chu 140-60 dong doc theo bien cua ho dao each nhau 
a = 0,5 -s- 1,5m dong sau xuong dirdi day cua cong trlnh ngam H 3 = 3 + 5m. De nang 
cao momen b6n cua coc, tren canh cua thep I tai cho momen Ion nhat co the han tap 
thep la day 10 - 20mm. Viec han tap thep la nhu vay 6 phan duoi cua coc co the giam 
dupe chieu sau dong do cai thien dieu kien ngam trong dat. 

Trong mot so truefng hop de giam on va rung khi dong coc nguefi ta khoan cac 16 roi 
gia co phan day (den mure day ho mong) bang betong. Khoang khong gian gitra tudng 
vach 16 khoan va coc dupe lap day bang dat cat. Trong qua trlnh dao dat vach ho mong 
giua cac coc dupe chen van hoac bang mot lop betong phun. Van chen co chieu day 
5-7cm dupe ghep tua vao canh (lung) coc roi nem chat v6i dat. Co the gia co vach bang 
van thang dung tua len cac xa giu nam ngang bang thep goc hoac thep chu U tua len 
coc. Khi co cac phan lop cac dat bao hoa nude ngudi ta phai dong coc cu bang van co 
vat nhon dau. Neu chieu sau ho mong nho hon 3-4m, cac coc co the’ lam viec theo so do 
congxon tiep nhan ap luc ben cua dat. Khi chieu sau ho mong ldn thi doi hoi phai gia co 
them coc. De giai quyet yeu cau nay theo cac coc co dat cac giang doc 6 khoang each 
den dinh cua ket cau tuong lai cua cong trlnh ngam khong nho hon 0,5m. Cac giang nay 
bang cac dam 145-60. Tren giang doc nay cu each 4-6m doc true ho mong phai co mot 
thanh vang ngang tua len giang doc. Khi chieu sau ho mong kha ldn (ldn hon 10-12m) 
va ap luc ben cua dat ldn thi theo chieu cao cung dat them mot so ldp giang nhu tren. 
Ket cau cua nhung thanh vang ngang thudng tir thep hinh co tiet dien to hop tir hai thep [ 
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hoac bon thep goc noi vdi nhau bang cac ban nut va ban dem. De tang do cung cho cac 
thanh vang ngudi ta dung cac ban nut trung gian. 

Ngoai cac thep hinh tiet dien td hpp ngudi ta cung dung thep ong lam thanh vang. 
Thep ong co dudng kfnh 30-50cm. Hop ly han ca la cac thanh vang co cau tao sao cho 
chieu dai cua chung co the lhay doi dupe. Thanh vang loai nay dupe lap nen tir hai chi 
tiet long vao nhau. Nhung thanh vang nay co the sir dung dupe cho cac ho mong co be 
rong thay doi. 

Trong thuc te xay dung ngam cac thanh 
vang tiet dien to hop dang chu nhat co chieu 
dai thay ddi dupe (hinh 13.3a) duoc su dung 
co hieu qua. 

Ngudi ta cung su dung cac thanh vang dang 
ong co chieu dai thay doi dupe (hinh 13.3b). 

De diPu chinh chidu dai d<§ dang ngudi ta 
dung Rich cung vdi he dau thanh co cac khdp 
noi vdi Rich tua len phan Png co dinh nhd he 
tai han vao xung quanh thanh vang dang ong. 

Tuy nhien khi be rong ho dao ldn hon 
15-20m thi he chong co thanh vang nhu vira 
neu se trd len cong kenh va nang ne. Mdi 
thanh vang nang 2-3t hoac ldn hon. Vi the 
trong nhieu trudng hop ngudi ta dong them 
mot hoac vai hang coc trung gian (hinh 13.2b). 

Dieu nay cung tao them nhung kho khan phu 
khac cho cong tac thi cong. Ngoai ra khi chidu sau ho mong ldn hon 10-12m he giang 
lai phai dat 2-3 lop theo chieu cao doi khi nam ca vao khong gian ma se xay cong trinh 
ngam. Tat ca nhung dieu da neu se lam kho khan phuc tap viec co gidi hoa cong tac xay 
dung ket cau ngam, anh hudng xau den chat lupng va tien do thi cong. 

2. Chong do bang neo 

Trong nhung nam sau nay viec thay the he chong vang de giu he coc hoac coc cu 
bang chong neo (hinh 13.4a) kha pho bien. Khi do su lam viec chju nen cua he giang 
dupe thay bang cac ung suat trude trong neo. 

Neo Jat 

Cac neo dat dupe dat nhu sau: sau khi dao ho mong den mot cao do xac dinh dudi 
mot goc xac dinh ngudi ta khoan cac 16 dudng kfnh 20-30cm va sau 8 den 20m dam bao 
cho phan day Id khoan nam ngoai lang the trupt co the. Trong Id khoan dat thanh chiu 



Hinh 13.3: Thanh vang co dan difctc 
a) Tiet dien du( nhat; b) Tiet dien iron 
1. coc; 2. van chen; 3. giang; 

4. phan ke cua giang; 5. thanh vang; 
6. bo phan ty dinh vj; 7. nem; 8. kfch 
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keo cua neo roi gia c6 tren toan chieu dai neo hoac chi phan day neo. Bing cac neonliu 
vay nguoi ta cot thep hoa khoi dat va han che cac chuyen vi cua chung dam bao On linh 
cho ho mong. Thay vi cac neo dat khoan nhir neu tren nguoi ta con dung cac thanh keo 
cua neo nim ngang trong hao ciing voi tuong giu hoac coc gitr nhir tren hinh 13.4b. 


a) 



Hinh 13.4: So do cho'ng ho mong bang neo 
1. coc; 2. giang; 3. bien cong trinh ngam; 4. neo; 5. vung xay dung; 
6. day cang neo; 7. khoi giu'; 8. day hao; 9. coc dinh vi 


Tuong va coc nay cung phai nim ngoai pham vi cua lang the truot co th6. Trong xay 
dung ngim, nguoi ta co the: sir dung neo tarn hoac neo vlnh cuu dd neo giu cac bo phan 
chiu luc cua ket cau ngim. Ket cau cua cac neo nay khac nhau chu yeu b dang tkanh 
cang, a kha nang chiu luc va phuong phap gia co trong dat. Dd lam thanh cang noineo 
voi cac giing doc nguoi ta co the dung thep ong, cac thanh thep gai dubng unh 
18-20mm cung nhu cac bo soi thep cubng do cao (cuong do dut dut den 1800 IvPa). 
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Kha nang chiu luc cua neo vdi cac thanh cang tCr 150-500kN; dang ong la 300 - 1500 kN 
con bo spi la 500 - 2400kN. Thco plurang phap ngam cua neo 6 trong dat ngudi ta phan 
ra lam neo phut iing suat trude. khong ind rong dudng kinh lioac co md rdng dirdng kinh. 
Vice gia co d trong dat cln’i veu do tao nen cac nut dat gia co ximang (hinh 13.5a, c). Cung 
co loai neo khong lioac co ring suat tnrdc vdi ong gia cudng d d4u dudi noi vdi thanh cang 
cua neo (hinh 13.5b). Don giam lion va tong hop hon la loai neo phut dung trong cac loai 
dat khac nhau tu cac loai dat chiu nen ep qua ldn, dat lun sap, dat chay deo va trurong nd 
khong dam bao dieu kien ngam. 



Hinh 13.5: Ket can cua neo trong chit 

1. nut ximang; 2. thanh cang; 3. nut chen; 4. bien 16 khoan; 5. epe; 6. giang; 7. ecu; 

8. ban Jem; 9. ong do; 10. phan md long; 11. tai; 12. thiet bi xoay; 13. ong de’ ep vSa; 

14. hop nut; 15. vo hoc cao su; 16. dai; 17. van; 18. ong dau hinh tru; 19. phan md rong 

Pho bien hon ca trong xay dirng ngam la neo khoan phut co nut nd cao su de ngan 
vung lam viec va vung con lai cua neo. Ket cau cua loai neo nay bao gom mot thanh 
cang, d dau cua nd co han dau mui va dia dam bao lien ket thanh cang vdi vung lam viec 
cua neo (hinh 13.5d). De dam bao thanh cang n^m dung tarn Id khoan cu each 3-4m 
ngirdi ta han cac tai dinh vi. Chi tiet nut nd cua neo la mot tui cao su gan vao mot khdp 
noi kim loai bang hai hop thep han vdi thanh cang cua neo. Cac hop thep nay co trang bi 
cac 16 co van de didu chinh lirpng \ Cra ximang. Cac neo loai nay dupe dat nhu sau: sau 
khi khoan 15 (trong dat kliong dn dinh thi phai dat ong giur vach) ngudi ta dat neo ciing 
vdi bo phan nut va ong phut. Tien hanh ep vua ximang cat \ao bo phan nut vdi ap luc 
0,1 - 0.15MPa. Neu nhu co ong chen vach thi trude khi phut ngudi ta rut ong chen ra 
khoi vung ciia nut. Trong qua trinh ep \ua ximang cat bo phan nut nd ra ngan Id khoan 
lam hai phan va ngan vira ximang chay qua lai giua hai vung nay. Viec xain nhap cua 
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vua ximang vao dat se tao nen nut dat gia co ximang co chieu dai / 3 = 4 + 6 va didng 
kfnh d 3 bang 1,5 den 2 lan dudng kfnh 16 khoan. Vung khong ximang hoa cua neo :e ep 
mot lap chat deo hoac mattit va dat chung trong mot ong chat deo de chong ri chothan 
neo va giam ma sat trong pham vi lang the truqt. Sau 6 den 8 gia, khi vua ximang ca da 
dong cung, ngudi ta cang neo bang kfch vdi ap luc tang han so vdi ap lire tfnh tom la 
30-50% va giu umg luc nhu vay trong vong 1 gib, ngudi ta giam ung lire xuong ga tri 
tmh toan va co dinh dau neo vao he giang bang ban dem va ecu dinh vi. De ngam neo 
vao dat cat cung vai vua ximang cat co the thay bang cac keo tong hap. Nut cao sunhu 
da neu tren co the thay bang hop che tao tir ximang set thach cao mac 500 co hai diiu 
bang hai mat bfch thep va vong giu. 

Trong cat hat nho cung nhu trong da't set ma vua tha'm ra't kem va luc ma sat va dat 
khong Ion neo phut co the dung mot hoac mot so doan duofng kfnh ma rong d v ban^ 2-3 
lan duofng kmh 16 khoan d. Sau khi tao duac phan ma rong trong dat set dau na duac lay 
ra con trong dat cat thi phai bo lai nhu mot thanh phan cua neo (hinh 13.5c, d). Cac neo 
co phan ma rong co kha nang chiu luc cao do sue bdn trum cua mat truac phan ma rong. 

Neo dat duac bo tri doc theo ho mong vai cac bude / a = 3 5m trong hang vi co 
nhieu hang theo chidu cao. Cac neo a phfa duai thubng dai han. Goc nghieng cua mo a 
so vai phuang nam ngang khong nen vuoft qua 25 - 30°, bai vi khi tang goc nghienj thi 
se giam phan ung luc giu theo phuang ndm ngang va tang tai trong thing dung kn vi 
chong. Su can thiet phai tang goc nghieng cua neo co the khi ho mong duac bo tri gin 
mong cua nha va cac cong trinh ky thuat ha ting khac cua khu dan cu. 

Cac neo Ung snar truac dang hinh ti n 

Neo ung suat trude co mot ong giu va duqc tien ren trong phan dau noi vdi thanh hep 
cang. De cai thien luc dinh bam vai vua a phan ong giu thudng co tiet dien thay doi. ling 
luc cang truyen qua diu neo Ien ong giu va nut ximang chiu ling suat nen va khoru bi 
nut nhu trong cac neo phut. 

Viec sir dung cac neo dat thay cac thanh chong vang co hang loat uu diem nhu tiet 
kiem thep; khong can dung thanh vang va dong cac hang coc trung gian; dac biet lagiai 
phong duqc khong gian trong ho mong. Didu do cho phep tien hanh cac cong tac lip rap 
chinh cung vdi sir dung cac thiet bi ca gidi co cong suat Idn. Mac dau cong nght thi 
cong cac neo dat co phirc tap han so vdi dat cac thanh vang va gia thanh co cao han 
chung 8-10% nhung vi chong neo to ra rat co hieu qua, dac biet khi gia co cac ho udng 
rong va sau. Ngay nay vi chong neo duqc sir dung kha rong rai khi xay dung ling 
phuang phap lq thien cac cong trinh giao thong ngam trong di6u kien khac nhau cua 
thanh pho. Nhuqc diem cua cac neo dat chu yeu la tfnh khong xac dinh \i su lam iec 
cua chung, dac biet la trong cac dat dinh va khong sir dung lai duqc cua neo. 

Cac he gia co ho mong khac nhau vdi viec sir dung coc ddng hay coc cir doi hoi chi 
phi thep kha ldn. Mac dau 80% coc ddng va coc cu co the rut len sau khi ket thuc qua 
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tiinh xay dung, nhung phan ldn chung to ra khong thuan lai cho viec dung lai bang each 
dong. Cung nen xet la khi dong coc thep hay coc cir co the gay hu hong cac cong trinh 
khac nhu nha cira, tao tieng on va chan dong ldn, pha hoai su sinh song binh thudng cua 
thanh pho. Ngay nay de chong da cac ho mong chu yeu thay the coc thep, coc cu bang 
viec ap dung coc khoan nh6i hay coc betong cot thep ha trong 16 khoan trude. Cac loai 
chong dd kieu nay da duac su 1 dung ca trong xay dung thuy lai va cac cong trinh giao 
thong a Lien Xo trude day va cac nude ngoai khac. 

Vi du: Vien thiet ke xe dien ngam cua Lien Xo cu da thiet ke ket cau ham giao thong 
ma tudng cua no la cac coc giu tiet dien chu T chen sau la cac tarn panen due s5n trong 
nha may (hinh 13.6a). Co the ha coc tiet dien chu 1 bang betong cot thep trong cac 16 
khoan khoan san (hinh 13.6b). Ngudi ta cung ap dung tudng ch^n cho ho mong bang 
coc khoan nhoi betong cot thep. Dau tien vdi khoang each 1,5 - 1,8m ngudi ta khoan 16 
va dat vao trong Id mot ong thep dudng klnh gan lm. Sau do ha cot thep vao trong o'ng, 
do betong va tu tu rut ong thep len. Nhd cac chi tiet tao ranh bang chat deo trong cac coc 
betong cot thep ma tao duac khe dinh hudng cho cac vach ngan betong toan khoi se dat 
tlieo qua trinh dao dat trong ho mong (hinh 13.6c). Bang each tuang tu de thi cong tudng 
chan tu cac coc dang lang tru ha trong 16 khoan va noi vdi cac panen betong cot thep 
toan khoi co cot thep chd (hinh I3.6d). Thay cho cac vach ngan betong toan khoi co the 
dung cac panen betong cot thep lap ghep. Viec su dung cac he ket cau loai nay cho cac 
cong trinh ham ky thuat ha tang khac nhau. cho phep giam chi phi lao dong va giam thdi 
han thi cong dang ke so vai he gia co dang dong thdng thudng. Tudng chan betong cot 
thep se to ro hieu qua ban trong trudng hap dua no vao lam mot phan cua ket cau vinh 
cuu cua cong trinh ngam. 



Hinh 13.6: Cac clang tudng chong ho mong being betong cot thep 
I. 16 khoan; 2. coc dd; 3. tarn tudng; 4. cat dap; 5. betong cot thep toan khoi 


Trong nhung nam ghn day, dd gia co ho mong ngudi ta da bat ddu su dung cac tudng 
mong kieu mang. Vdi loai nay ho mong duac dao thanh tung lap 2-3m vdi mai doc 
80-85°. Tren mai doc gan 2-3 lap ludi thep roi phun betong day 20-40mm. Sau dd qua 
ldp phu nay khoan cac 16 dudng klnh 50mm va sau 6 - 8m. Sau khi nhoi day phan day 16 
khoan bang vua ximang ngudi ta dua vao 16 khoan mot thanh thep gai d = 25-30mm, sao 
cho phan lam viec cua thanh thep duac giu a trong 16 khoan. Thanh duac neo bang ban 
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dem va ecu roi phun betong phu dau thanh vao mai doc. Do tieu ton ft vat lieu va cong 
nghe don gian ma tudng dang mang mong dupe su dung co hieu qua trong thi con‘ cac 
ho mong cua cong trinh ngam bang phuong phap lp thien. 

3. Tinh toan he gia co tam ho mong 

Cac bo phan cua he gia co tam ho mong nhu coc. he giang ngang, giang doc, van then, 
thanh vang, neo dat can phai tinh toan do ben, on dinh va bien dang dudi tac dung eta ap 
luc ben cua dat va cac tai trong tam thdi tren lang the’ trupt cung nhu cac tai trong lap ‘hep 
phat sinh a cac giai doan khac nhau cua qua trinh thi cong cong trinh ngam. 

Khi tinh coc va coc cCr can phai xac dinh chieu sau toi uu cua coc dong vao tronj dat 
d duoi day ho mong, dieu kien ngam trong dat. Phai xac dinh cac dac trung phan b) va 
cudng do cua ap luc dat. Ngoai ra khi tinh coc doi hoi phai tim quan he hpp ly giut so 
lieu tiet dien coc va khoang each cua chung doc theo true ho mong. 

Cac coc dong va coc cir b^ng thep, chi^u dai cua chung ldn hon 10 den 12 lan dch 
thude toi da cua tiet dien ngang, dupe xem nhu mot dam m6m dac trung bien dang cua 
chung co ban phu thuoc vao sir phan bo cua ap luc dat. 

Viec xem tuong chan mdm cung lam viec vdi dat la mot quan niem dung dan nlung 
kha phuc tap. Khi uon coc hay coc cir 0 trong khoi dat se tao nen mot trang thai ung >uat 
giai han cung lam viec vai viing dat dupe lam chat. De! xac dinh bien cua viing nay can 
phai giai mot bai toan ly thuyet h6n hpp cua moi truong bien dang tuyen tinh vi ly 
thuyet can bang giai han. Chua co ldi giai chinh xac cua bai toan dan deo cua tiang 
chan m6m trong ho mong. 

Do do trong thuc te thiet ke, da so cac truong hpp nguo'i ta dung cac phuang )hap 
tinh toan gan dung dua tren mot loat cac gia thiet khac nhau. Coc hay coc cir mem cupc 
xem nhu mot dam ngam a phia duoi dat va tua goi d nhung vi tri co giang ngang hay 
neo. Khi khong co giang ngang va neo thi chung nhu mot dam congxon. Cac coc tang 
thep chu I dupe tinh vdi ap luc chii dong (theo Culong) tren mat ngoai, tri so cii. no 
dupe xac dinh vdi nhip a bang khoang each giua hai coc va ap luc bi dong d phan lud'i 
day ho mong (hinh 13.7). 

Trong thuc te ap lire chu dong trong phan dudi day ho mong co the lay vdi nhjjchi 
bang b6 rpng canh ciia coc b 0 . Tri so ap luc bi dong ldn nhat cua dat len coc xac linh 
theo cong thuc: 

q„=yH 2 tg ; ('45"+^) (H.i) 

trong do: y - trong lupng rieng ciia dat; 

- chieu sau dong coc xuong dudi day ho mong. 

Chieu sau dong coc H z trong dat tai co the lay so bo bang H/2, trong dat cha la 
H/3 - H/4 (H - chieu sau ho mong). 
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Iliith 13.7: So do linh vi cltoiig turn ho mong 
a, h, c, eh Tinh col , cl) Thill van then: c) Tilth gicing 
1. coc; 2. giang; 3. thanh vang; 4. neo; 5. van chen 


Trong nlitfng dat co goc noi ma sat ip > 40° chieu situ dong xac dinh tCr dieu kien sao 
c ho ap lire toi da cua coc tac dung len dat khong virpt qua sue ben nen cua dat. 

Chicu sau den ngam quy ude a trong dat ke tir day ho mong H 0 dupe xac dinh phu 
tlhuoc \ao chieu sau ho mong \'a gbc noi ma sat <p. Vi nhu vo'i chieu sau ho mong ldn 
hion 4m tri so H 0 dupe xac dinh nhu sau: 

VPi cp = 20°, H„ = 0.2.3H; voi <p - 30°, H () - 0.08H; <p = 35°, H„ = 0,035H. 
Vpi nhung gia tri kliac cua goc noi ma sat <p tri so H () co the noi suy tuyen tinh. 

Dc tinh loan so bp tuong chan dang coc cua ho mong co the su dung cac do thi tren 
hiinh 13.8a. b do Vien thiet ke xe dicn ngam Lien Xo (cu) de xuat. Trong ket qua tinh 
c pc hay coc cu tlieo so' dej dam mot nliip (lnnh 13.7a, b, c, d) hoac dam nhidu nhip nguoi 
tea xac dinh momen uon Ion nhat roi dim vao no de tinh dp ben cua coc hay coc cir: 

M 

- - < R„ (13.2) 

W 

tirong do: R u - dp ben tinh toan ciia thep khi uon; 

W - momen chong uon cua tiet dien coc hay coc cu. 

Cac ket qua chinh xac lion co the nhan duc;c khi tinh coc hay coc cu tlieo so do datm 
mem cl a i tren nen dan hoi lien tuc lioac dan deo (ap lire dong va tinh cua dat va tinh toan 
trnong chan cua N.K. Xnhitko). 

Cac van chen, truyen tai trong tir dat len coc dupe tinh chiu uon nhu d4m don gian 
mot nliip (lnnh 13.7c!). Do ap lire dat thay doi tlieo chieu sau, nen viec tinh van chen 
d upc tinh cho tirng rai rong 2-3m. Trong moi dai be rong \an lay giong nhau. 
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Tren m6i dai, van dirge tinh cho van cuoi cung, tai trong la phan bo deu vdi cudig do 
La q p . 

q P = b d .q n 

trong do: q n - ap luc ben cua dat d mire giCra cua van thap nhat trong dai; 
b c) - chieu rong cua van chen. 

Chibu day can thiet cua van 5 co the xac dinh tir dieu kien ben cua van: 

M 

—^ <R, 

W d 

Trong do: R u - do ben tinh toan cua g6 khi uon; 

W d - momen chong uon cua liet dien van. 


Bade coc, M 

M 0,6 0,8 1 1,2 1,4 1,6 1,8 


■SSSSSSSSSSBEl 

niimuHivini 

lIK^jUIURra 
|nreiS§BBBBKa0K 
Ikbs^Sbbbbbbrb 

BKKlBlSBBaKRBK 

msBESBam 

JS BBBBaP5««a5Sf01B 

If jggigggg ggggiggB 


2 2,5 3 3,5 4 4,5 5 

Chieu sau ho dao, M 

/jj Bede coc, M 

M 0,6 0,8 1 1,2 1,4 1,6 1,8 2 

T.M- 

70 


IpSiSggg! 

jlSSB UiUli 

mtssdiiS 

ilssiiisssiiiiil 

^BBBBSBBBBBBBBRBBB 


6,5 7 7,5 8 8,5 9 9,5 10 10,5 

Chieu sau ho dao, M 


c) Chieu day van, cm 

10 9 8 7 6 5 







57 9 11 13 15 

Chieu sdu da! van, M 


Hinh 13.8: Ccic do tlii de tinh coc congxon (a), coc co mot diem vdng (hi vd van chen (t 


Goc noi. ma sdt, dd 













(13.3) 


6 > 



a day: a tl - nhip tinh loan cua van. 

De xac djnh s o bo chieu day cua van chon co the xac dinh theo do thi tren hinh 13.8c. 
Trong moi irirdng hop chieu day toi thieu cua van chen lay bang 5cm. 

Cac giang doc (dai) dugc ti'nh tlico so do dam lien tuc vdi nhip bang khoang each 
giCra cac true cua thanh vang hoac neo. chiu tai trong do coc tac dung len (hinh 13.7e). 
Viec ti'nh cac thanh vang la chiu nen va uon theo coiig thuc: 


tpF 


N 

p 

m p 


<K. 


V 


W X R U J 


(13.4) 


trong do: F - dien tfch tie) dien ngang cua thanh vang; 
cp - lie so udn doc: 

M p - nionten udn ti'nh loan trong thanh vang do trong luting ban than; 

\\\ - momen chong uon trong mat phang udn; 

R u , R n - sue bbn ti'nh loan cua vat lieu khi non va nen. 

Viec ti'nh loan cac neo dat tuc la xac dinli cac thong so limit hoc (chidu dai, goc 
nghieng va burdc) va kha nang lam \ iec cua neo. Clneu dai \ a goc nghieng duoc xac dinh 
tu viec tilth toan on dinh cua coc hay coc cu cung lam vice vdi khoi dia tang. Kha nang 
lam vice cua neo N a phai du de tiep nhfln cac ung luc pliat sinlt do neo: 

N a >k„N„ (13.5) 

trong do: k n - he so do tin cAy, k n = 1,2. 

Tird ieu kien nay co the xac dinh khoang each toi uu cua cac neo (/.,). 

Khac vdi thanh vang chiu nen, neo chu ycu la chiu keo (nhd). Tri so cua no xac dinh 
la hinh chieu cua pltan luc R u d cac goi do coc giu (hinh 13.7c, cl). 


N 


O 


cos a 


trong do: k - he so an toan; 

a - goc nghieng cua neo vdi phirong nam ngang, do. 
Theo ung luc N 0 ngudi ta xac dinh do ben cua neo chiu keo dut: 


N 

< R, 
Fa 


trong do: F., - tie) dien ngang cua thanh cang cua neo; 


(13.6) 
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R, - do ben tinh toan cua thanh neo. 

Kha nang chiu lire cua neo dat co the xac dinh nhir tong do ben cua dat theo mat ben 
va mat trude cua neo: 

N. = N al +N a2 

Tuy thuoc vao ket cau cua neo tri so N ;il xac dinh xuat phat tir sire ben trupt cua dat 
theo toan bo mat ben 16 khoan hay chi d trong vung neo: 

N„=k o nm ( f„/ (13.7) 

d day: k 0 - he so dong nhat cua da't, k 0 = 0,6; 

n - chu vi 16 khoan doi vdi neo khoan (nd] k ) hay chu vi vung phut doi vdi neo 
phut ((7id f ); 

m r - he so phu thuoc vao loai dat hay loai neo (m r = 1 doi vdi neo phut, 
m f = 0,6 doi vdi neo khoan va neo co md rong trong cat; m f = 0,5 doi vdi 
neo khoan trong a set va trong set); 

I - chieu sau 16 khoan hoac vung phut; 

f n - do ben tieu chuan cua dat theo mat ben cua 16 khoan (CHun. 11-15-74). 

Neu neo nam trong dat khong ddng nhat thi tri so cua tfch m r f nl diroc lay theo tirng 
ldp roi tong lai. 

Khi tinh toan neo phut dirdng kinh vung phut co the xac dinh theo cong thuc: 

d 

trong do: e - he so 16 rdng cua dat; 
v - khoi luong vua phut; 

/,• - chieu dai vung phut. 

Sire ben cua neo phut hay neo khoan co md rong theo mat trude neo co the xac dinh 
bang cong thirc thuc nghiem: 

N .,2 = k 0 (AC n + B.y.h u )(S-S c ) (13.9) 

d day: A, B - cac he so phu thuoc vao goc noi ma sat cua dat va bang: 


A = 7,1 ; 

B = 2,8 vdi 

<p= 14" 

A = 26,9 ; 

B = 16,5 vdi 

ip = 30" 

A = 59,6 ; 

B = 44,4 vdi 

cp = 36" 


C 1 - lire dinh don vi cua dat set hay thong so tuyen tinh cua dat cat (CHuP II-15-74); 
h u - chieu sau tarn cua vung phut hay vung md rong; 

S, S c - dien tich lam viec cua vung md rong va dien tich tiet dien 16 khoan; 
y - trong lupng rieng cua dat. 
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Cac ket qua cua tfnh toan cuoi cung se duoc kiem tra bang each nho thir d hien trudng. 

4. Dong coe va dao dat da 

Viec thi cong theo phuong phap ho mong duoc tien hanh theo so do song song hoac 
tudn tu 1 . Trong trudng hop lo choc song song thi dong thdi d nhdng doan khac nhau tien 
hanh tat ca cac bode cong nghe bat ddu tir dong coc, ket thuc la nho coc. Cong nghe kieu 
day chuyen nho vay doi hoi tien hanh tien mot doan dai 100 - 150m. Khi khong the md 
dien nlur vay hoac thi cong cong trinh ngam co chieu dai nho hon 100m thi to chirc theo 
kieu tudn tu'. Vdi so do nay mdi mot qua trinh cong nghe dirac bAt dau khi qua trinh 
cong nghe tnrdc no ket thuc. Vdi so do nay mat bang thi cong co the han che den mufc 
ng^n nhat. Lire lirong thi cong cung it nhat nhirng tien do thi cong se cham. Trirdc khi 
bat dau thi cong cac qua trinh chink phai thuc hien cac qua trinh chuan bi nhu lam toi 
cac dat chat, dat lie thong thoat nude, ha muc nude nhan tao, cho dong bang hoac gia co 
hoa khi can thiet v.v... Viec thuc hien cac bude cong nghe la nhu nhau khong phu thuoc 
vao so do thi cong chung (hinli 13.9). Khi xay dung tudng chan dang coc hay coc cir thi 
dau tien dao doc ho mong mot hao ki6m tra sau 1,5 * 2m, rong 0,5 - 0,8m de dinh vi 
cong trinh ngam sau nay. 



11 ink 13.9: Sa do cong nghe xdy dung helm trong ltd mong gia co being coc 
I. dao hao kiem tra; II dong coc; 111. dao dat; IV. lam phang day ho; V. dd betong lot; 

VI. lam tang phong nude day; VII. lap ghep vo ham; VIII. lam tang phong nude tudng va 
noc; IX. dap dat; X. rut coc; I. thiet bi de nit coc; 2. bom; 3. tudng chong ho' dao; 4. cau chan 
de; 5. tac phooc; 6. ben dd belong; 7. may ui; 8. may xiic; 9. thiet bi dong coc; 10. oto tu dd; A, 

B, C, D - cac giai doan dao ho. 

Tuy thuoc vao tfnh chat cua dat nen doc theo tuyen cua cong trinh ngiim, coc cir 
duoc dong bang bua hoi kieu song dong hoac bua chan dong kieu C-286, C-225 do 
Lien Xo (cu) san xuat (co the thay the bang cac bua khac co tfnh nang ky thuat tuong 
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tu). Cac bua dang can C-330 hoac dang ong C-966, bua diezen, bua chan dong kieu BLI-1, 
Bn-2, Bn-3, Bnn-1 do Lien Xo (cu) san xuat cung thudng duoc sir dung d£ dong coc hay 
coc cu. 

Nguoi ta cung su dung phO bien cac bua dien kieu C-467-M de dong coc. loai nay co 
nang suat cao hern cac loai da neu d tren. Dung loai nay con co uu diem it pha hoai dau 
coc. Trong nhung nam gan day nguoi ta cung sir dung may chay tren banh xich co trang 
bi ca thiet bi khoan, kich thuy luc d6 ha coc. 

Sau khi dong coc hoac coc cir nguoi ta b^t dau dao dat trong ho mong. Ve phuong 
phap dao, trinh tu dao dat duoc tien hanh phu hop voi loai dat va he thong chong do. 

Tuy thuoc vao chieu sau ho mong nguoi ta co the dao den do sau thiet ke mot Dn 
hoac nhieu lan. Dao mot Dn khi chilu sau ho mong khong ldn 8 - 10m bang may xuc 
dat tren mat dat va dung ui de gom va cat dat o phan gan coc roi chuyen ve vung hoat 
dong ciia may xuc. Viec dao dat kieu nay cung thucfng phan lam 3 - 4 giai doan. 

Dat dao len duoc dua vao oto tu do, mot phan chuyen ra bai thai, mot phan dung d£ 
lap lai ho mong. Trong qua trinh dao dat khi luu luong nude ngam khong Ion thi viec 
thoat nude bang bom dat tren mat dat hoac trong hd mong. 



Ilinh 13.10: Scr do cong ughe thi cong doan duong dan vao lidm co gia co bang coc 
I. Dao ho; II. Dong coc; III. Dat neo trong dat; IV. Dao phan dudi ho; V.Lap ghep ket cau; 
1. duemg bien ham; 2. may xuc gau nghich; 3. thiet bi dong coc; 4. may khoan; 

5. may xuc gau thuan; 6. oto tu d6; 7. can cau; 8. dau keo banh lop; 9. mooc phang; 

10. van chen; 11. coc; 12. giang; 13. neo trong dat 
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Cung vdi vice dao dat trong ho mong tien hanh cong tac trac dia kiem tra, do khoi 
lirgng dat. De 1 lam viec nay trong khu vuc ho mong phai c6 liroi khong che, c6 coc moc 
gan tren ho mong cung nhu danh dau a tren cac thanh vang v.v... Tren day ho mong 
phai co cac moc kieu khoi lang tru co gan moc bang thep. Tren moc co so lieu chudn 
xac dinh bang may kinh v! va thuy binh. Tren co so so lieu nay de xac dinh vi tri, cao do 
cita neo va tudng chan v.v. 

Dong thdi vdi viec dao dat phai tien hanh chen van sau coc, sau khi dat, van phai nem 
chat vdi coc hoac gia co mai taluy bang betong phun. 

Sau khi dao ho mong den chieu sau xac dinh ngirdi ta dat he giang, vang va neo. Dau 
tien dat he giang bang thep chtr I hoac thep chu [, gong hoac han vao coc, sau do lap rap 
he thanh vang. Dd tien hanh viec nay ngirdi ta dung cau banh xich hoac banh lop dat 
tren bd ho mong. Cung co the dung caiu chan de de lap rap. 

Khi thi cong cac neo dat thi dau tien dao dat den cao do cua he giang, sau do lap rap 

he giang roi khoan 16 nghieng nhu thiet ke. De’ khoan 16 co the dung may khoan tu hanh 

chay tren banh xich kieu CBA-5003, YJIB-130, yBK-200/300, CKB-4, may "Kato", 

"Betono", "Bauer", v.v... De tao 16 khoan nghieng co thd dung he gia dinh vi kieu khi 

nen vira dam bao do nghieng cua thiet bi khoan va cung la de’ rut ong chong ra sau nay. 

■> , ^ 

Viec nav thudng la dung trong dat rdi. O Lien Xo cu thudng dung cac thiet bi kieu 

Hn-4601.1411-4603 va 1411-40 cho phep khoan 16 dudng kinh < 400mm va sau den 50m. 

Sau khi khoan 16 den chieu sau yeu cau, tien hanh dat ong vao trong 16 khoan, thanh 
neo biing thep cudng do cao tren suot chieu dai ong hoac chi a phan day (tuy theo loai neo 
sir dung) roi ep vua xi mang bang bom C-251, C-256, C-317 v.v... Viec cang cac neo phut 
nguoi ta tien hanh bang cac kich thuy lire kieu /B -63-315; CM-537, ^T-100-2 do Lien 
Xo (cu) che tao hoac cac kich do Trung Quoc, Phap che tao co tinh nang tucrng tu. Viec 
cang neo tien hanh theo timg cap tir 20 den 30% ung lire thiet ke roi giu nguyen mot thoi 
gian theo timg cap. Ung lut cang cuoi cung bang 1,3 - 1.5 irng luc tinh toan sau do giir 
nguyen trong vong 1 gio. Trong qua trinh cang neo cung nhir sau khi dong nem dinh vi, 
irng lire trong neo co the: giam do tir bien cua dat. 

Sau khi gia co coc hoac coc cir, nguoi ta hoan tat toan bo phan viec dao ho mong. 

5. Xay dung va phong nuoc cho ket caiu 

De lam phang va lam chat nen nguoi ta do mot lap betong da dam lot day 10 - 15cm. 
Cong viec nay tien hanh tren tirng doan 10 - 12m. Hon hop betong thudng lay tir tram 
trung tarn roi dung can cau de dua vao ho mong. Viec lam chat va lam phang betong 
bang dam ban va thude chudn. Be mat betong duoc lang mot ldp vua ximang day 2-3cm. 
Tren b6 mat ldp king nguoi ta phun hoac dan ldp phong nude phu len, cac dau cua ldp 
phong nude duoc keo len mot tudng bao ve bang gach hoac khoi betong cot thep cao 1- 
1,2m. Nguoi ta bao ve ldp phong nude khoi nhtrng tac dong co hoc bang each lang phit 
mot ldp vira ximang day 2-3cm. 
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Neil cOng trinh ngam xay trong ho mong c6 mai doc tir nhien hoac giura hai vach cua 
cong trinh ngam va vach ho mong co khoang ho 0,8 - 1,2m thi viec phong nude tien 
hanh true tiep tren mat ngoai cua ket ca'u. 

Khi xay dung cong trinh ngam trong ho mong co tuong chan dang coc hay coc cU, 
hai ben vach khong the tao dupe khe ho gan 1,0m thi tang phong nude dupe lam tren 
tudng bao ve trude khi xay vo ham. 

Cong tac lam tang phong nude cua cong trinh ngam thudng thuc hien tren tirng doan 
10-15m. Cong nghe thi cong tang phong nude chu yeu phu thupc vao vat lieu phong 
nude. Tang phong nude nhidu lop kieu dan: 3-4 ldp dan bang bitum thi chu yeu thi 
cong thu cong. Cuon vat lieu phong nude dupe to ra trai tren bd mat can phong nude va 
dan bang bitum matit che tao tai chd hoac chd den loai bitum da che san bang thung co 
thiet bi dun nong. Cac la chong tham khi dan phai chong mep khong nho hon 15-20cm. 
De giam bdt khoi lupng cong viec thu cong ngudi ta dung thiet bi co khi de phun bitum. 

Trong nhung nam gan day, ngudi ta su dung cac vat lieu phong nude mdi tren co so 
vai thuy tinh. Dieu nay cho kha nang co gidi hoa cong tac thi cong tang phong nude. 
Vdi loai phong nude nay ngudi ta phun len be mat ket cau hoac tuong bao ve mot ldp 
phu day 1,5 - 2mm tir bitum dac. De! lam viec nay ngudi ta dung bitum chay hoac hoi 
nong. Nhupc di£m cua phuong phap nay la viec dot nong khong dong dPu va nguy hiem 
do viec pha hoai tang phong nude. 

Sau khi xay dung xong tang phong nude d day ngudi ta xay dung ket cau cong trinh 
ngam. Vo lit toan khoi thi dupe do betong tai chd vdi van khuon gd hoac thep. Hop ly 
hon ca la dung van khuon di dong, cho phep thao do va di chuyen nhanh den vi tri mdi. 

Betong dupe do vao sau van khuon bang cau hoac bang bom betong. Lam chat 
betong bang dam. Khi xay ket cau ngam lam nhidu dpt cac tuong ngoai dd betong tir 
dudi len den het chieu cao. 

Ket cau lap ghep dupe lap rap bang can true banh xfch hoac banh ldp dat tren bd ho 
mong, true tiep trong ho mong hoac tren noc cua cong trinh ngam d phan da xay xong. 
Khi xay dung cac bai chua xe ngam hoac to hop dang buong, chiein mot dien tich han 
che thi ngudi ta hay dung cau thap co sue nang 5 - 15t va co tay vdi phu hop vdi kich 
thude cong trinh. 

Khi xay dung cong trinh ngam du dai (> 300 - 400m) va be rong ho mong ldn hon 
15 - 20m hop ly hon ca la sir dung cau chan de dang congxon bd tri tren ray dat tren bd 
ho mong hoac tren mot co chira lai tren taluy ho mong. Dung loai nay khong chi lap rap 
ket ca'u ma lap dat ca vi chong tarn cua ho mong, cap betong va cac vat lieu khac trong 
qua trinh thi cong. 

Trong dia ban chat hep neu dung cong nghe dich chuyen nhung dot vo nguyen ven 
thudng to ra la co hieu qua. De lam viec nay sau khi dao, gia co ho mong noi vao buong 
lap rap (la mot phan cua ho mong) ngudi ta ha tirng doan vo ham due sSn va buong lap 
rap bang cau, tien hanh to hop chung lai roi day chung theo nen ho mong da thi cong 
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xong. Viec day cac dot vo co the dung kich thuy lire tua len tudng dau cua buong lap rap 
tirong tir nhir phuong phap ep day ham, cung co the dung he tdi cap d£ keo day vo ham. 
Tdi bo tri a dau doi dien cua ho mong. 


Sau khi day dot vo vao vi tri thiet ke ngudi ta lam phong nude cho moi noi va noi vo 
ham vdi n£n: nhung khe ho giCra day dot ham vdi tarn betong cot thep day dupe ep day 


h6n hop cat hoac xi mang - cat. 

Uu diem co ban cua cong nghe nay la cac dot vo co kich thude Ion dupe ha vao ho 
mong chi d buong lap rap. Dieu do loai trir dupe viec di chuyen cau doc bd ho mong, 
cho phep thu hep dang ke hien trudng thi cong. Ngoai ra dung cau d dang dumg yen de 
ha dot. cho phep tang kich thude va trong lupng cua dot vo. 

Uu diem cua cong nghe nay se cang dupe phat huy khi sir dung cac cau van chuyen 
qua ho mong dd luu thong lien tuc ngudi qua cac chd giao nhau cua cac dudng true Idn 
cua thanh pho. Bang cong nghe nay khi thi cong cong trinh ngam se khong lam ro'i loan 
giao thong chung. 


Cac ket ca’u lap ghep dupe lap rap tren tirng doan dai 15 - 20m, dieu do cho phep tien 
hanh thi cong tren dien rong. Viec tien hanh ro rang chinh xac tirng bude cong nghe se 
tao didu kien dat nang suat cao nhat trong thi cong. Cac ket ca’u rieng re (cau kien) dupe 
cap den cong trinh bang xe keo mode hoac xe chuyen dung chd panen. Cac ket cau 
ngam thudng lap rap theo thu tu tir dubi len tren. Luc dau dat cac tarn mong, cac tarn 
day, sau do la cac tarn tuong, cot, dam doc, ngang cuot cung la cac tarn trdn (mai). 

Vi tri cua cac khoi belong cot thep dupe dinh vi bang cac thiet bi do cao va do bang. 
Cac khoi tudng vdi dp chinh xac ± 25mm tren mat bang va trac doc, cac tarn day la 
± 25mm tren mat bang va ± 20mm tren trac doc cac cot, dam va cac khoi tran co do 
chinh xac ± 15mm tren mat bang va mat cat doc. 

Trong thdi ky lap rap tat ca cac cau kien can dupe gia co theo thiet ke. Ket cau ngam 
sau khi da to hop xong, tren mat tarn tudng va trdn dupe bao ve khoi bi lam hong bang 
xay tudng gach, bang cac khoi betong hoac bang each phun vua len ludi thep. Tren tran 
(mai) do ldp betong day 15 - 20cm co ludi thep gia cudng. 

Ket cau sau khi hoan chinh dupe lap dat trb lai. Sau cac tudng do mot ldp cat 
20-30cm co tudi nude va dam chat bang dam khi nen hoac dam dien. Viec lap dat sau 
tudng phai tien hanh dong thdi ca hai ben de tranh ap luc mot phia. Tren noc dap thanh 
tirng ldp 0,5 - 0,6m dam chat theo tirng ldp. Dei dam chat cac ldp nay dung may dam 
xich hoac ldp cung nhu dam chan de v.v... 

Sau khi dap dat sau tudng cua cong trinh ngam thi thao he vang chong va rut coc 
cung nhu coc cir. De rut coc hoac coc cir dung cac thap lap tren may xuc kie’u banh xich 
co trang bi tdi, miip de tang luc rut len lO.OOOkN. Khi coc hay coc cir trong dat rdi co 
the dung cac thiet bi rung de rut coc. Ca biet co the dung thiet bi rung chuyen dung d6 
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rut va dong coc cir de rut coc. Trong truring hop nay c6 the giam dupe luc keo can thict de 
rut coc di 8 - 10 lan so vrii cac phuofng phap rut tinh thong thuring. Tuy nhirin, khi ,ang 
chan dong co the gay lun cac cong trinh nha cira O gan cung nhu co the lam hong ang 
phong nuric cua cong trinh ngam. Mot so truring hop co the dung kfch thuy lire dri rit de 
tranh on va chan dong. Khi dung kfch, luc rut thuong bi han chri o mire 5000 - 6000kl\ 

Giai doan cuoi cung la tirin hanh hoan thien va lip rap a phfa trong cua cong Tinh 
ngam; khoi phuc lai during xa bi pha hoai trong qua trinh thi cong va thu don giai plring 
mat bang cong truring. 

Phuong phap thi cong dung ho mong dac trung bang viec co girii hoa cao qua rinh 
thi cong, cho kha nang ap dung cac ket cau kieu cong nghiep hoa, cac may lam dit va 
cac thiet bi nang ha co cong suat lrin. Tuy nhien, trong dieu kien thanh pho co cong rinh 
xay dung day dac, mat do giao thong Ion khong phai luc nao phuong phap nay cun’ ap 
dung co hieu qua. Viec dao cac ho mong rong tren doan dai 100 - 150m se din den pha 
hoai dilu kien giao thong during pho trong suot thrii ky xay dung ham, gay kho lhan 
cho curie song binh thuring cua do thi. Khi thi cong ham blng phuong phap ho nong 
thuring doi hoi chi phi Ion v& kim loai, gri d6 gia co tarn. Vf du de’ gia co 100m ho nong 
sau 6 - 7m rong 8 - 10m se chi phf 250 - 300t thep va 60 - 70m gri. 

Viec hoan thien tiep tuc cac loai ket cau ngam, ung dung cac loai turing chin nrii, 
viec co girii hoa dong bri qua trinh thi cong se tao dieu kien cho viec giam gia tham va 
tang tien do xay dung cac cong trinh nglm bang phuong phap hri mong. 

§2. SLT DUNG VI CHONG DI DONG 

1. Cac dang vi chong di dong 

De co girii hoa toi da cong tac dao, xuc dat va xay vo ham, khi xay dung hamdat 
nring trong dri thi bang phuong phap lri thien ngurii ta sir dung vi chong thep tiet tien 
ngang ho di chuyen dupe tren vo ham da to hop hoac tren turing (vach) cua hang. v iec 
sir dung vi chong di dring cho phep: 

+ Loai tru viec su dung vi chong tarn va giam nhe cac khri khan khi xay dun; vi 
chring tarn. 

+ Giam khoi lupng cong tac da't khi dao hri mong va lap tro lai sau khi xay xongkrit 
cau (do giam khe ho giua vo ham va vach ho mong). 

+ Giam chiriu dai cua doan thi cong co pha hoai dieu kien bri mat xuong den 30-4(m. 

+ Nang cao mire dri co girii hoa, giam kho khan trong thi cong. 

+ Nang cao trie do xay dung him. 

+ Giam tiring on va chain dring. 

+ Giam nguy hiem do chuyen vi, birin dang be mat, nha cira va nhung cong trinh Ioc 
theo tuyrin him. 
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Vi chong di dong sir dung hap ly khi xay dung cac ham noi ga cua cac tuyen xe dien 
ngam, ham giao thong cho cac tuyen 616, ham di bo dat nong, chidu dai Ion han 
50-100m. Viec thi cong co su dung vi chong loai nay thuc te co the tien hanh trong bat 
ky loai dat khong cung nao, loai trir bun va cat chay. Khi co muc nude ng£tm cao phuang 
phap nay co the ap dung ciing vdi viec ha muc nude ngam nhan tao. O cac nude ngudi ta 
su dung cac loai vi chong di dong khac nhau vd kich thude, phuang phap di chuyen va 
nhung dac diem ve cau tao. 0 Lien Xo cu lan dau tien su dung dudi dang mot khien hd 
de thi cong dudng xe dien ngam d Matxcava. Toe do dat 150m/thang. 

Ngay nay tren the gidi da ap dung rat nhieu loai va ca gidi hoa mot each hoanchinh 
cac loai vi chong di dong nay. Vi du, loai KMO-2x5 cua Lien Xo cu dung de dao cac 
ham noi ga xe dien ngam tuyen dan hoac tuyen doi, co the gia co hd mong rong den 
10,5m sau den 8m trong cat, cat pha, a set, set va cat bui. Khien hd tiet dien chu nhat 
loai nay co chi6u dai 10.6m rong 9,96m (10,34m tren dudng cong), cao 7,98m, trong 
lugng 350 - 270t, lap tCr phan ludi, phan vong tua va dudi (hinh 13.11). Phan ludi va 
phan dudi co dang cac vach dung bang cac thep I co boc thep la. Phan ludi co goc 
nghieng 50" vdi phuang dung va co ludi sdc dd cat dat. D6 dam bao do cung can thiet 
phan ludi co nhung dam gi;\ng va co cac chong xien dang ong de khoi can trd su lam 
viec cua may xuc. Trong vong tua co bo tri 30 kich thuy lire co sdc day lOOt va dat tren 
mot khung phan phoi de tua len vo ham. O day co bo tri ba bam thuy luc, dong ca dien 
vu cum dicu khien. Trong phan tren cua thin khien co lap tuemg chin md khep dugc dd 
tao kha nang dao cac ham ky thuat ha tang cho thanh pho. Trong pham vi cua phan tua 
kich co gan 4 ludi de lam pining day hd mong va cac chan tua cung co trang bi kich thuy 
luc de cai thien do ca dong cua khien tren mat bang va mat cat doc. Vdi muc dich nay 
trong vach cua phan ludi cung chira lai cac cira so co nap day, dong md bang xilanh thuy 
luc. Viec dung khien cung dugc giam nhe do ap luc dan vi len dat khong ldn (< 50 kPa). 



Ilinh 13.11: So do vi chong dang khien hd 
1. phan ludi; 2. dam giang; 3. phan tua; 4. vach chong ben; 5. kich thuy luc; 
6. khung phan phoi; 7. phan dudi; 8. dao cat di chuye’n dugc 


251 












Nguoi ta con su dung vi chong khien 
nhe de dao cong trinh nglm dat ndng. 
Khien dai den 11m, rong 3,2 - 12m, 
cao 3,6m. Trong lupng 25 - 67t co tiet 
dien hop thep (hinh 13.12). 

Viec dich chuyen khien dupe thuc 
hien bang 14 kfch thuy lire, tira len cac 
chi tiet vo ham da to hop xong. Viec 
dao dat tien hanh trong viing luoi lap 
tir hai vach thep d£ chong sut dat. 
Khien co iru di£m la co tinh linh dong 
cao va co the' dam bao dao ham cong 
ban kinh den 50m va do doc nghieng 
± 12%. O Matxcova da sir dung loai 
khien nay de dao 1,2km ham, trong do 
co mot ham cho nguoi di bo dai 
47,86m, rong 5,34m cao 2,32m tren 
dai 16 Kutuzov. 



Hinh 13.12: Mot so do khac ciia vi chong khien lio 
1. phan luai; 2. thanh chong xien; 

3. phan tua; 4. kfch thuy lire; 5. phan duoi; 

6. duoi bao ve; 7. kfch hieu chinh 


Cirng voi cac loai khien tiet dien hd nguoi ta con san xuat ra cac loai khien tu bude 
dimg d6 chong va tao bien hd mong va hao. Do la loai vi chong thep dang treo khong kin 
lap tir hai khoi vach tao nen. Khien di chuyen dupe theo kieu khe van piling (hinh 13.13). 




Hinh 13.13: So do vi chong hddi dong duoc 
1. vach chong di dong dupe; 2. than; 3. kfch thuy luc; 4. thanh vang; 5. thanh chong xien 


Cac vach ciia khien co do nghieng 1:10 de’ giam trong lupng vi chong va giam ung 
luc khi di chuyen. Hai vach noi voi nhau bring mot khung cung khong gian la nhirng 
dam thep lien ket voi nhau. Tren khung co grin cac xi lanh kich thuy luc de dich chuydn 
cac khoi ciia tarn vach khien. 

Tren than ciia vi chong co dat dong co thuy luc, bom, ong din va bo phan dong md. 
Tren vi chong co trang bi phan ludi cat de cat dat, tao khuon vach hang dao. 
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De di chuycn vi chong mot each thuan loi va co the ap dung cho cac ho mong co be 
rong khac nhau. vi chong la ket cau lap ghep, thao lap duoc. Trong trudng hop can dao 
dudi cac ket cau ngam khac. phan tren cua vach khien co dang -chop nang ha duoc. Cung 
co the keo dai them phan canh (vach) cua khien de dao cac ho mong sau hon. Trong 
trudng hop nay cac tain tirdng phu dirge noi vao nhd cac thanh giang hoac thanh xien. 

Khi thiet ke \ i chong di dong, ting luc can thiet P cua cac kich xac dinh dinh tir dieu 
kien khac phuc luc ma sat cua dat tren mat ngoai cua khien. sire can cua dat khi phan 
luoi cat dat: 

P = k n (nqLg + F 0 q 0 ) (13.10) 

trong do: k n - he *o do tin cay; k n = 1.2 s- 1.5: 

PI - chu vi phan luoi khien hoac chieu cao tarn tuong cua khien ho; 
q - ap luc tieu chuan cua dat ten than khien hay khung khien ho; 

L - chieu dai cua khien; 

p - he so ma sat cua than khien voi dat, m = 0.4 s- 0.6; 

F 0 - dien tich lap dat b; cat (theo so lieu thuc nghiem); 

q 0 - sire chong cat don vi cua dat (xac dinh theo so lieu thuc nghiem). 

2. Cong nghe tlii cong 

Viec tin cong bang khien ho duoc tien lianh theo so do song song. Truoc khi bat dSu 
thi cong can co mat bang thi cong. co duong \ ao thuan loi de cung cap cac cau kien cua 
khien va cac doan vo ham. Khien duoc to hop trong ho mong hrV trong do da co tucmg do 
de di chuycn khien. 



I link 13.14: Scuta cong nghe tin cong luim hang klnen ho' 

1. may xiic thuy luc; 2. khien; 3. can can chan de; 4. khoi vo ham: 5. oto nr do; 6. may iii. 

Trinh tu dao ham bang khien ki6u KM02x5 (do Lien Xo cu che tao) duoc tien hanh 
nhu tren so do (htnh 13.14). Dat duoc dao thanh lung bude 1,5m bang may xuc thuy luc 
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kieu 30-4121 gdu nghich, can dai. 0 doan vo cua duoi khien tren mat ndn da dugc lam 
phang rai mot lop h6n hap kho: cat, ximang, da dam day 15cm hoac hon hap betong kho 
(ft nude). 

Cac khoi vo ham dai 1,5m trong luong gan 17t dugc lap rap bang can cau chan dd kieu 
congxon KKTC-20, sue nang 20t. di chuyen tren dudng ray dai 25m dat doc hai ben bo ho 
mong. Cac khoi vo ham co phong nude tir trong xudng bang keo chong tham co phu mot 
lap bao ve bang amiang (fibrdximang). Cac khe noi giua cac dot dugc lam kin bang each 
han noi phan chd san cua lap vat lieu chong tham tu ben trong ham. Ngudi ta lap cac dot 
vo ham da dat vao vi trl thiet ke bang dat dao tu guang ham ra, san phang bang ui va lam 
chat bang dam kidu TIBK-25. Khien dugc di chuyen di bang mot bude dao va trugt ra khoi 
dot vo ham bang kich thuy lire. Ung luc nay dat t6i 11,5 MN. Viec dao hdm bang khien co 
tiet dien hd co th£ dat toe do 200m/thang. Do phoi hgp d cu ly gdn cac bude cong nghe: dao 
dat, lap dat vo ham ma chidu dai doan cong tac khong vugt qua 30-35m. 

Viec su dung khien cho phuang phap Id thien cung vdi nhung uu didm da neu tren 
cung co mot loat nhugc diem: viec dao bang khien chi to hgp vdi loai vo ham lap ghep 
tung dot nguyen ven, chieu dai mdi dot lai bi han che bdi bude khien, (chidu dai di 
chuydn can cua klch khien). Ung lire cua kich khien la kha Idn nen co the lam hong vo 
hdm. Co mot so phuc tap nhat dinh trong viec chuan bi dudi cac dot vo hdm va kho co 
the’ khde phuc hoan toan, dieu nay lien quan den viec xay dung lai cac phan ha tdng 
ngam cua thanh pho. 

Khac vdi loai khien tiet dien hd dang khe phai, vi chong di dong loai chi co hai canh 
dd ton thep han. Do khong co phan gidng ma luc de’ di chuyen se nho han. Vi chong co 
the lam viec cung vdi loai vo ham lap ghep dang tirng dot nguyen ven, vo lap ghep bat 
ky hoac vo betong toan khoi be rong khac nhau. De lam dugc viec nay co the rut ngan 
hoac keo dai, cung nhu thay the he giang cung cua khung chiu luc. 

Khi di chuyen vi chong cac kich khong truyen ap luc len vo. Didu nay cho phep giam 
nhe ket cau vo hdm, nang cao dugc tlnh chong nut cung nhu tlnh chong tham cua vo 
hdm. Do dd cho phep tang be rong cua cac cdu kien ldp ghep cua vo Idn den 3-4m. De 
nen chat cac mdi noi giua cac doan vo hdm tren than cua vi chong co thd dat them cac 
kich phu. 

Vi chong dd dang dieu khien tren mat bang va tren mat cat, co the lam viec dugc ca 
tren dudng cong ban klnh 400 - 300m. Tat ca cac bude cong nghe lien quan den viec di 
chuydn vi chong co the tu dong hoa. Uu diem cua loai vi chong di dong loai nay la co 
the xay dung cac dot vo hdm co do tin cay cao. 

Viec ap dung cac loai vi chong tu di chuydn co thd sir dung nhieu Ian dan den vide 
giam khoi lugng cong tac dat so vdi phuang phap hd mong thong thudng, giam nhung 
kho khan trong thi cong va nang cao tien do xay dung. Cac loai vi chong tu di chuyen co 
the ap dung trong dat dap, trong cat, trong dat set, a set vdi do sau hd mong den 10m va 
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dien tich tiet dien ngang den 100m 2 . Viec sir dung hop ly ban ca Ioai vl chong nay la b 
nhung noi mat do xay dung chua day dac, so lirong cong trinh ngam khong cao. 


§3. PHUONG PHAPDAO HAO 
1. Cong nghe "tuong trong dat" 

Khi bo tri cong trinh ngam dat nong, grin cac cong trinh nha cira cung nhir trong dieu 
kien giao thong thanh pho day dac co the ap dung phuong phap thi cong kieu dao hao. 
Trinh tu cac budc cong nghe ciia phuong phap nay nhu tren hinh 13.15. 



Ilinh 13.15: Trinli nr thi rang tlieo piiirony phap duo hao 
1. hao; 2. killing cot thep; 3. ket cau belong cot thep; 4. thanh vang; 5. dat dap trd lai 

D4u tien b nhung cho sc xay tudng cua cong trinh ngam, nguoi ta dao hao va gia co 
no theo tung budc, rong 0,6 - 0,8m sau den 18 - 20m trong do se xay dung ket cau tudng 
cua cong trinh ngam. 

Sau do tir mat dai tien hanh dao ho mong den cao do noc cua cong trinh ngam roi dat 
tarn tran dang lip ghep hoac belong toan khoi do tai chd tua len tudng da xay. Tiep theo 
cac tarn tran da xay xong duoc bao ve bang tang phong nude roi lap dat trd lai, khoi phuc 
cac cong trinh tren mat nhu mat dudng d tren cong trinh ngam. Dubi su bao ve ciia tudng va 
tran da xay tien hanh dao dat trong phan loi, xay tarn day va cac vach ngan v.v... 

Khi xay dung cac cong trinh ngam nhieu nhip, cac tudng trung gian cung co the xay 
dung theo kieu dao hao con cot tren coc dupe thi cong bang coc khoan nhoi. Vdi trinh tu 
cong nghe nhu vay cho phep khoi phuc nhanh giao thong tren be mat. Dieu nay dac biet 
co y nghia khi xay dung cac cong trinh ngam d nhung \i tri chat hep va dubi nhung 
dudng pho co mat do giao thong Idn. 

Phuong phap dao hao khac phuong phap ho mong la khong doi hoi dung tudng cir, 
dam brio on dinh cho nha cua va cac cong trinh ben canh. 
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Phuofng phap dao hao xira maw, apt uluing Ironig xay dung ham la dung vi chong go, 
thudng rat kho khan. Trong nhiunig maim gain day cac phuong phap bien tudng cua phuong 
phap dao hao trudc day dupe . api diumg rding rai. Nhung phuong phap nay thudng dung 
vua set de gia co vach hao. Troimg I ucunga niemg cua \Tra set thudng tu 10,5 - 12 kN/m\ la 
mot loai vua keo cua set montrrnoiriliomit (date t.ruaig bang do min cao. 

Nhu tuong bentom't d the lloing tinea tthon gian se dong dac lai (chuyen sang dang 
keo). Khi co tac dong co hoc mo llai clniryein sang dang nhu tuong con khi tlnh thi d dang 
keo. Do co do nhdt nho. do limh donig cao men nhu tuong bentonit xam nhap vao trong 
dat, keo hoa vach hao tao nen uncut hop) bid imait mong (0,5 - 30mm) dang vo dii chat va du 
ben. Viec co vo set nhu vay se klnac pihuic sir than du cua vua set vao trong dat, giua cac 
vach thang dung khong bi sut Id klhi co> tiiii trong be mat. Vo set la mot mang dam bao 
truyen len dat cac ap luc dongp ttimh icina mhu tnrong bentonit. De on dinh vach hao cin 
sao cho ap luc vua set vuot ap litre chut diontg cua dat va nude. Ttr didu kien nay tim tri so 
trong lupng rieng yeu cau cua viua sot. Cain phai nhan manh rdng do gia thanh cua vua 
cao va set bentonit hiem nen treomg haing loiat trudng hop ngudi ta su dung vua set che tao 
tCr dat set dd tan thong thudng c>6 id diai plhuvonig. 

Vua set dupe dac trung boi catc tnnh chat cua no khong doi trong suot qua trinh thi 
cong. No khong lani giam luc cdi'nih baim cua cot thep vdi betong, khong tron Dn vdi hon 
hop betong. Dieu do cho phep ticn hainhi did betong dudi nude. De cai thien tlnh chat co 
ly cua vua set trong thanh phant c uai mo (Co chu.a mot so phu gia dac biet de nang cao do 
nhdt, tang mat do cua vua, guiirn tlho/i gjiam Itao keo v v... 

Ngudi ta tha cac khung cot tlnep viao hmo co gia co bfing vua set roi do betong tuong 
true tiep vao van khuon bang dait. duing bidn hop betong dc day vua set ra. 

Cong nghe xay tuong nhu \aiy duroc g<pi la "tirdng trong dat” co the’ ap dung trong loai 
dat khong cung dang bat ky (kie’ c:a dait rai lan dat set chat) truf loai dat bun chay, dat co 
16 rdng Ion hoac co casto. Vtvi phiira/ng piha.p nay nude trong dat can phai d do sau khong 
nho hon 1,5m ke tur mat dat \a toe dip chuyen dong cua nude ngam khong vupt toe do 
tieu chuan de khoi lira mat vua set. IPIwamg phap "tirdng trong dat" hieu qua nha't khi 
chieu sau hao Ion hon 5 - 6m cuing mhu k.hi bd tri corng trinh ngam gan sat nha cua va cac 
cong trinh khac. Viec sir dung vura se:t de! gia co vach hao tao ra kha nang khong dung 
coc, coc cir hoac cac loai chong gd khac 

Vdi phuong phap nay cung lkhiomg can thoat nude hay ha nude ngam nhan tao, giam 
khoi lupng cong tac dat, khac pihuic tiring cn Idn \a chan dong, giam nhung kho khan va 
tang tien do xay dung. 

Vdi phuong phap nay tuong v ira la vi chong \'Crra la bo phan ket cau cua cong trinh 
ngam. No dupe sir dung de gia co hid mong thay cho cc)c hay coc cir. Vdi phuong phap 
dao hao kho khan nhat la bao ve ccmg trinh ngiim khoi nude ngam vi tang phong nude 
ngoai la khong the’ thi cong dupe. Thay vao do mat ingoai ve phia dat co mot vo set co lie 
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so tham thap nen tinh chong tham cua ket cau ham se duoc nang cao. Cung vdi cac tudng 
hao ngudi ta cung sir dung cac tudng giao cat hoac tiep xuc vai coc khoan nhoi. 

2. Thict bi dao hao 

De dao hao ngirdi ta sir dung cac thict bi lam dat thong thirdng hoac chuyen dung. 
Tuv thuoc vao tinh chat cua dat ngudi ta dao hao b^ng cac may khoan cat hoac cac to 
hop khoan, cac may dao mot gau hay nhi£u g&u. 

Cac may khoan hoac khoan cat: dung chu yeu trong cac loai dat nang kho dao. 
Trong tliuc to xay dung o Lien Xo (cu) ngudi ta dung chu yeu may dao hao co khi thuy 
lire va (6 hop CB/T500. May dao tu hanh chu yeu dung de; dao hao rong 0,6 - 0,8m, .sau 
15 - 20m trong dat khong cung. May gom mot gia cao 16,7m grin len khung co san tu di 
de di chuyen doc hao (hinh 13.16a). Khi dao hao cong tren mat bang thi mot ben giu co 
dinh con ben kia di (di chuyen) de dam bao to hop xoay duoc tren dudng cong. 

Do cac chuyen dong xoay va chuyen dong tinh tien nguoc lai cua ong thSng dung 
cung vdi cac luoi cat ma xa\ r ra viec cat dat. Sau mot lan di se boc mot 16p day den 3cm. 
Dat dao ra duoc iron vao vu'a set va duofc dua len bang dau hut. Toe do dao hao khoang 
0,6 - 2m/h con nang suat dao hao 7 - 8nv/h. Toan bo cac qua trlnh chinh: dao, lay dat 
len, di chuyen may dao deu duoc co gioi hoa. 

Cung loai \oi may dao kicu nay nhung gan tren banh xich do Lien Xo cu che tao nhu 
r )-505hoac 1-652 (hinh 13 16b). Thav cho crin nguoi ta dung mot ket cau thep dang 
khung gom cac dan va hai ong thep. Dung cu khoan la dau khoan dien ba canh cho dat 
mem va dau khoan xoay cau cho dat cung, dich chuyen theo huong gan tren dan, boc 
tung lop dat 25 - 30cm tren loan chieu sau cua hao. Dat dao ra cung vdi vua set duoc dua 
len bang dau hut, nang suat 300 - 600m/h. To hop CBH-500 co the dao hao rong 0,5m 
sau 20m, toe do 0,5 - 2m hao trong 1 gid. 

Ngudi ta cung che tao ra to hop CB/1-500P dung de dao hao rong 0,5 - 0,6m sau 
den 50m. Td hop nay lap tren mot san chay tren ray de’ dam bao dao cac hao thang va 
thang diing. 

Khi xay dung cac ham giao thong tren vanh dai B d Matxcova ngudi ta dung to hop 
dang BW do hang "Tone Bouring" cua Nhat che tao co sir dung dong co dien de xoay bo 
phan lam viec ha vao trong hao. May gom mot dau khoan dien co dau mui khoan va ludi 
cat co the gan vao mot thap cao chuyen dung hoac dung cau xich (hinh 13.16c). To hop 
loai nay dao hao rong 0,6m, chieu sau ldn hon 60m. Dao turin tu hoac tirng dot dai den 
15m khong phai nang ha bo phan lam viec nhieu Ian, giam chan dong len vach hao. Viec 
dua dat len be mat bang bom hoac dau hut. Thiet bi khoan dam bao nang suat cao va do 
chinh xiic cua hao. Tuy nhien sii dung chung chi hop lv trong cac loai dat kho dao va 
khoi luqng ldn. Loai may nay co gia thanh cao, ton dien nang, thi cong phuc tap va 
thudng xuyen phai lam such vua set v.v... 
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Hinh 13.16: Sa do to hop khoan cat (a-c), may xuc can (d), may ddo lido (d) 
1. goi biroc duac; 2. khung; 3. tcri; 4. than thap xien; 5. tai rut; 6. tru quay; 

7. bo phan cong tac; 8. khdp noi; 9. doan dau; 10. dau cat; 11. may xuc - cau; 

12. dau khoan xoay cau; 13. cot co dau hut; 14. vi trf dat coc; 15. vua set; 
16. thiet bi sang thuy lire; 17. tang cap; 18. dong co dien ha diroc xuong nuac; 
19. tay may; 20. gau hut; 21. gdu day; 22. thiet bi djnh huong 


Trong cac loai dat mem ngudi ta dung may xuc kieu gau tren co s a may xuc thong 
thuemg. Gau duoc di chuyen tren can kieu "tay may" (hinh 13.16d). May dao hao kieu 
gau day co can ngan hen dao dat vai guang doc gan 60 - 70° (hinh 13.16d). 6 Lien Xo 
(cu) ngucri ta dung cac may xuc cau LUC-600 va LU3-800 co gau dung tich 0,6 - 1,8m 
de’ dao hao rong 0,6 va 0,8m sau 12 - 18m va may dao hao kieu gau day TJ1-600 va 
TH-1100 co gSu dung tich 0,6 - 1,2m 3 de dao hao rong 0,6 - 1,1m sau 12 - 16m. 

Thirong dung hon ca d6 dao hao trong dat mcim la may dao kieu gdu ngoam. 

G3u ngoam co ihe treo tu do tren cap, gkn tren can dam bao kich thuoc hao mong 
muon va vach dung (hinh 13.17a). 

Su dung rong rai hon ca la loai may dao gau ngoam ki6u gau hai ngan va may dao 
ma trong gau co gan bo phan (kieu mui khoan) de lam tori dat, cung nhu may dao gau 
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ngoam co ong dinh huong. VI du a Lien Xo cu khi dao hao rong 0,6m va sau 15 - 
18m ngtroi ta sir dung giiu ngoam pitting loai PllM ciia Vien thiet ke mong (hinh 13.17b, c) 
treo tren cau 3-1254. Gau ngoam co dung ti'ch 0,6m 3 b6 rong gau 6 vi trf rang g4u la 
3,2m trong lircfng 5,It. Can phai chi ra rang khi sir dung loai g4u ngoam nay doi hoi 
phai co 16 khoan dinh huong buoc 3,2m, di^u do lam phuc tap qua trinh thi cong. De 
khac phuc nhirqtc diem nay a Lien Xo cu nguoi ta da san xuat loai gau ngoam co kha 
nang dao mot doan hao dai nhu Ill I -700 va ILU'-lOO co khung dinh huong dung de 
dao hao rong 0,5 - 0,7 va 1,0m sau den 30m. 



Ilinh 13.17: C ac s(t do thiet hi gait ngoam (a} vd ho phan ngoam (b-d) 

1. can co dan duoc; 2. thiet bi dinh huong; 3. can tci hop; 4. may xuc; 

5. gau ngoam; 6. \ ua set; 7. tubng chong hao nho; 8. khung; 9. khoi chen nut; 
tO. thiet bi chong troi; 11. thiet bi treo; 12. kich dong gdu 
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Trong nhCrng nam gan day ngudi ta sir dung loai gau ngoam tu di6u khien co bo phan 
dinh hirorng hai ben tira len vach hao trong thoi gian gau ngoam dong ham. Vi du o Lien Xo 
cu ngudi ta da sir dung loai CrO-600 va CFO-400 (hinh 13.17d, d). Ngudi ta cung dung 
loai gau ngoam co bo phan rung co ong chira dat, loai gau ngoam dien va thuy lire dung 
tich gau 1,0 va 1,35m 3 nhir kieu gau nB-500 hoac TB-1 do Lien Xo cu che' tao. Cac loai 
gau nay thudng gan tren may xuc banh xich chuyen dung, o Lien Xo cu la loai 30-5122. 

Khi dao hao co dung vua set ngiroi ta su dung rong rai loai thiet bi tong hop gan tren 
may xuc kieu "Poklen". Gau ngoam thuy lire rong 0,5, 0,6, 0,7 va 0,8m co gan tren can 
binh thirong dam bao chieu sau dao h den 8,25m, tren can dai h co the den 16,1m, hoac 
tren dan co dan dupe h = 30m (hinh 13.17a). 

3. Cong tac dao hao 

Cac cong viec thi cong bang phuong phap dao hao dupe tien hanh dong thoi tren mot 
so khu vuc. Klch thuoc, vi trf mdi doan dupe xac dinh chu yeu boi dac trung cua mat do 
xay dung va giao thong tren mat dat. Sau khi ket thuc tat ca cac cong tac churin bi thi 
chuyen sang dao hao rong 0,5 - 0,8m sau den 20 - 25m. 

Phuong phap dao hao phu thuoc vao kich thuoc va hinh dang cua hao tren mat bang 
cung nhu tinh chat cua nen dat, vi trf muc nude ngam v.v... Thudng xuyen hon ca la dao 
hao tren tung dot 3-6m va each nhau mot dot. Dot con lai dong vai tro tru dat giua hai dot. 
Dot nay dao sau khi da do betong hai dot ben canh. ChiSu dai m6i dot han che boi toe do 
dP betong co the thuc hien dupe, thuemg thi khong nen vupt qua 5 - 6m. Tuy nhien trong 
mot so' trudng hop hao dupe dao voi dot co chidu dai ldn den 25 - 30m. Khi do mot phan 
dat dao b^ng thiet bi khoan, phSn con lai b^ng gau ngoam. Trong m6i dot lai chia thanh 
cac khoi, chieu dai m6i khoi b^ng hai lan duong kinh 16 khoan va hai lan vach ngan. Cung 
co the dao hao lien tuc tren suot chieu dai cong trinh ngam. Khong phu thuoc vao cong 
nghe dao hao, tuong cua cong trinh ngam dupe do betong thanh tirng dot ngan each bang 
chi tiet chan chuyen dung. Viec phan dot nhu the nao do de giam cac moi noi thang dung, 
tao dieu kien nang cao muc chong tham cua cong trinh dac biet la ket cau vach. 

Khi dao hao thi bat dau bang viec dao theo chu vi cong trinh mot hao nho rong lm 
sau 1,5m gia co hai vach bang cac tarn betong hoac betong cot thep. noi voi nhau bang 
each dP betong tai chP bao cac cot thep cho da han voi nhau (hinh 13.18a). Thudng gia 
co vach hao nho bang cac khoi betong cot thep tiet dien chu L cao 0,6 - 1,5m de co thP 
dua vao thanh bo phan cua ket cau tudng cua cong trinh ngam. Cac tarn hoac cac khoi 
nay la de dinh huong cho bo phan lam viec cua cac to hop may lam dat va ngan ngira 
qua trinh tham vua set trong ldp dat tren mat co do r6ng ldn hon. 

Khi v; trf muc nude ngam co chi6u sau khong ldn ke tu mat da't thi ngudi ta tao cac 
tudng ngan bang betong toan khoi hoac lap ghep day 0,2 - 0,3m, b6 rong cua tudng ngan 
can vupt be rong hao 10 - 15cm. Viec xay tudng ngan la de’ dam bao vi trf be mat cua 
vua set cao hon muc nude ngam 1-1,5m. Khong phu thuoc vao loai may lam dat dupe su 
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dung, theo muc do dao dat trong hao ngudi ta cap vua set de! giCr vach hao. Vua set duoc 
che tao tai ch6 tren cong trudng hoac d xudng. 

a) b) 



Hinh 13.18: Ttfd'ng chbiif> hao clan (a) va sc/do chit trinh berm, lam sacli Vila set (b) 

1. hao; 2. tirdng chdng: 3. mire vlra set; 4. muc nude ngam; 5, 12, 14. cac bom; 

6. Sang thuy lire li lam, 7. sang rung; 8. may (klo hao ccf gioi thuy lire; 

9. dudng ong hut; 10. thung chua mat trung gian; 

11, 13, 16. thung chua mat; 15. thung chua vua set; 17. thung tron vua set. 

Tu xudng vua duoc cap ra cong trudng b4ng oto tec. Neu dude tron deu theo chu ky 
nhat dinh viJa set co the bao quan trong thdi gian tuy y. 

Vua set da che san duoc chua trong cac thung r6i theo dudng ong dudng kfnh 
75 - 100mm hoac qua ong cao su mem bam vao hao b4ng cac bam bun (d Lien Xo cu 
thudng dung loai bom 111-200, Hm-250/50, 9MrP va 111 P). 

Trong qua trinh dao hao mot phan vua set bi mat do xairt nhap vao trong dat, do do 
vua se duqc bom vao hao lien tuc de giu vua trong hao d muc can thiet. Dat dao len tron 
lan vua set duoc tach ra va lam sach. Viec lam sach vua set dugc tien hanh tren thiet bi 
tach mat hay thiet bi sang. De dieu chinh do dam dac cua vua ngudi ta bo sung vao vua 
nude hoac bentomt. Doi khi de trung tlnh hoa tac dung cua cac hat ximang ngudi ta dua 
vao xoda. Vua set da lam sach lai dua vao thung roi mot lan nua dua vao hao. So do 
quay vong va lam sach vua set nhu tren hinh 13.18b. 

Sau khi dao xong mot doan hao den cao do thiet ke, ngudi ta kiem tra ktch thude khoang 
hao, tlnh chat cua vua set va lam sach day hao. Do thdng dung cua vach hao kiem tra bSng 
doi. Trong mot so trudng hop vua set bain ngudi ta phai thay bang vua sach. 
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4. Xay durng ket cau 

Trong pham vi dot hao da dao xong ngudi ta tien hanh do betong tudng cua cong 
trlnh ngam (hinh 13.19) hoac ha ket clu due sin. Sau khi dao xong hao ngudi ta dat vao 
hao cac khung cot thep, bd rong cua khung nho hctn be rong hao 10 - 12cm de dam bao 
lop betong bao ve. Khung cot thep thudng la khung han, trong do co nhifrig chi tiet lam 
cung. De dam bao vi tri chmh xac cua khung cot thep d trong hao ngudi ta thudng han 
vao ben canh khung cot thep cac chi tiet dinh vi. Trong phan tren cua khung co gia co 
cac vach ngang de’ khung tua duoc len dat, con phan dudi co cac hop de chira hoc noi 
tudng vdi day va cac vach phan tang. Trong khung cot thep phai bo tri trude cac khe de 
luon ong din betong va dat sin cac chi tiet cho cac neo dat. Dei dam bao do blng phlng 
cua mat trong cong trinh nglm tren cac khung cot thep ha vao hao doi khi ngudi ta dat 
sin cac tlm polime. Trude khi ha khung cot thep vao hao khung cot thep phai duoc kie’m 
tra ky ludng. Thudng thi cac khung duoc dat ngay trude khi do betong de? bao dam cac 
hat set khong ling ket tren mat cot thep, dam bao do dinh bam giura cot thep va betong. 
Mac dau thuc te thi vua set khong oxyt hoa cot thep, nhung neu keo dai khoang thdi 
gian giua cac cong doan lip dung khung cot thep va do betong (ldn han mot ngay) se co 
anh hueimg bat lofi den ket cau tudng. Sau khi dat khung cot thep tien hanh do betong dot 
tudng den mat dudi tran cua cong trinh ngam. 



Hinh 13.19: Sa do cong nghe xay dung tudng cong trinh ngam trong hao chua vita set 

1. dao dat trong vua set; II. ha vach ngan; III. dat khung cot thep; IV. d6 betong tudng va 

rut vach ngan; V. dao loi dat; VI. dat khung cot thep; VII. do betong tudng; 1. can giu; 

2. cot giu; 3. cau tu hanh; 4. giu ngoam; 5. clu; 6. vach ngan; 7. vua set; 8. khung cot thep; 

9. thiet bi ling; 10. xe chd betong; 11. ong din betong 

Cong nghe do betong giong nhu do betong dudi nude co sir dung ong di chuyen thing 
dung. Hdn hap betong mac khong nho han M200 cln du linh dong va dii deo, co do sut 
tieu chuan 16 - 20cm, do ldn cot lieu den 50mm. Ty le nude -ximang khong duoc ldn 
han 0,6 va thdi gian ninh ket khong nho han 2 gid. Chd betong den cong trudng roi dd 
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vac hao qua phdu. qua ong thang dung dat giua cac ludi cua khung cot thep. Thudng 
diir.g ong thep dudng kinh 219 - 300mm co vach day 8 - 10mm lap tir cac khau dai 
1 - 1,5m noi vdi nhau bang cac khdp thao nhanh. Dau dudi ong luon ngap trong hdn hop 
betong la 1 - 1,5m. Dd dd phong tdc hdn hop betong d trong ong tren phdu co gSn dam 
rung. Phdu tiep nhan betong dat tren gia cao va co kha nang dich chuyen theo phucmg 
thang dung theo cot cua gia (hinh 13.20a). Doi khi tren mot doan hao dupe do betong 
bang nhieu ong (hinh 13.20b). 


II 




Hinh 13.20: So do do betong tubng hao co sir dung 
pheu rung (a), can tliap (b), pheu dang gait (c) va 
do bang cun co dan diCOc (d) 

1. gia cao; 2. phfiu rung; 3. ong dan betong; 

4. can cau; 5. ben; 6. thiet bi dd betong; 7. oto chb 
betong; 8. thiet bi dd betong co can co dan dupe. 


Oe cap betong vao hao sdu < 20m cung vdi pheu co gan dam, ngirdi ta con dung thiet 
bi co betong cong suat 12 - 20m 3 /h (hinh 13.20c). Thiet bi do betong gom mot phdu dang 
gdu. mot he thong ong co kha nang co ngan hoac keo dai diroc, van va tdi hoac cau de 
nung ha gSu. Gau dat vao vi tri thang dung, bang each quay di 90°, luc do betong bat dau 
dich chuyen theo ong. Khi do betong bang phuong phap do betong dirdi nude, trong qua 
trim do betong pheu hoac gau cung vdi ong dan betong dupe rut len tir tu sao cho dau ong 
luc nao cung ngap sau trong hdn hop betong. dong thdi thao dan cac khau cho ong ngan 
laii. Viec dci betong phai lien tuc. Thdi gian dung cho phep khong dupe ldn hon 2 - 3 gid. 

Cong nghe do betong su dung pheu rung va thiet bi do betong co kha nang co ngan va 
keo dai co nhupc diem lien quan den tfnh chu ky cua cong tac do betong, su can thiet phai 
thao, lap ong betong va doi hoi phai co betong rot (betong khong dam) cung nhu phai tang 
lurpng ximang. Ngay nay da co nhung bom betong hoat dong lien tuc va ngudi ta cung da 
tao r 'd nhung can co dan dupe cho phep do betong den nhung diem bat ky trong vach cua 
cong trinh ngam (hinh 13.20d). Vdi so do nay hdn hop betong dupe dd tir dudi len vdi 
phuong phap do co ap. Dieu dd cho phep lam tang do chat cua betong cung nhu tang do 
bdn va tfnh chong tham cua ket ca'u. Vua set bi hdn hop betong day ra ngoai chay theo day 
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hao hoac qua ong vao thiet bi ldng va sau khi lam sach se chay vao doan hao tiep theo. Sau 
khi do betong, lop tren day 30 - 40cm bi ban boi mat va vua set se dugc due bo di. 

Cac doan rieng re cua tuong kieu hao dugc do betong trong cac bude khac nhau can 
phai dugc noi lien vbi nhau. Phan chuye’n tiep co th£ la cung co th6 la m6m tuy thuoc vao 
dac diem cau true cua cong trinh ngam. Thuong su dung mot ket ca'u ngan dac biet dugc 
dat vao cac dau khoi do trude khi d6 betong va an sau vao trong dat. Ngoai tac dung dam 
bao su cung lam viec cua cac doan li6n ke nhau chung can phai ngan khong de h6n hgp 
betong tu khoi nay roi sang khoi khac va han che tfnh tham nuoc cua moi noi. 

Tam ngan co the rut ra khoi khoi do hoac bo lai trong ket cau tuong cua cong trinh 
ngam. Khi chieu sau hao nho han hoac bang 12m nguoi ta su dung tarn ngan rut di a 
dang ong thep hay ong betong cot thep (hinh 13.21a) hoac dam co tiet dien ngang chu 
nhat (hinh 13.21b) hoac elip. 

Thuong dung han ca la moi noi tru dam bao chuyen tiep deu dan giua cac khoi tuong 
lan can. Ngubi ta su dung tarn ngan thep rut di dugc b dang tiet dien kin tu thep U co 
ban noi tCr thep la. Tuy nhien, de tao ranh noi dang ban tru can han vao do mot nua ong 
(hinh 13.21c). 


t T<SS: 


T ~ '/////////*/< 



264 


Hinh 13.21: Moi ti(dng co sit dung vdeh ngan rut chtcfc (a-d) va khong riit diMc (d-i) 
1. ong; 2. dam betong cot thep; 3. dam thep; 4. ong va sit goc; 5. thep I; 

6. thep [; 7. mat bi'ch; 8. khung cot thep; 9. dai chat deo; 10. thep thanh 




Loai moi ndi rung clang coc nhdi cung dugc sir dung rong rai (hinh 13.12d). Moi ndi 
loai nay dirge xay dung nhu sau: mot ong thep che san co han them cac sudn dgc tren 
mat ngoai va mat bicli a phan dudi dugc tha vao trong hao. Sau khi do betong cac doan 
tudng 6 dgt hai ong dugc tach ra khoi betong r6i dugc de lai d do mot thdi gian nhat 
dinh. Sau khi betong da dd dat 50 - 60% do ben thiet ke, ngudi ta luon ong betong vao 
ong plian each va do betong mac 200 - 300, dot sut 5 - 6cm. Trong qua trinh do betong 
ong phan each dugc rut len bang bua rung, con giua cac doan tudng tao thanh mot moi 
noi chat a dang nhu ege nhdi. 

De lam each vach ngan khong rut bo di ngudi ta dung cac dam betong, cot thep tiet 
dien chu nhat (hlnh 13.2Id) hoac dam thep tiet dien I chibu cao bang bb rong hao (hinh 
13.21 e). Nhung dam nay dugc dat thang dung each nhau 1,2 - 1.5m va dong vai tro cot 
cung tinh vao cho khung col thep can dat. Moi noi cua cac phan tudng cung co the thuc 
hien bang each dung cac sudn thep phiing han vao ddu khung cot thep (hinh 13.21g). 

Tren cac cong trudng ciia nhieu cong trinh ngam d Matxccrva ngudi ta dung vach 
ngan betong cot thep dai Dm rong 0,68m, day 0,3m. trong lugng 3,95t (hinh 13.21h). 
Ngudi ta cung sir dung cac tain ngan co gdn mot ldp mang tong hgp tren mat thang dung 
day 2 - 4mm rong 20 - 25cm (hinh 13.21 i). Cac dai chat deo nay dugc gia co bang cac 
thanh thep dudng kinli 10 - 12mm, dam bao cho cluing lien ket chac chan vdi cac dot 
rieng re cua tudng betong. 

Ngudi ta co gang tao cac moi noi cung giua cac dot tirdng bang each dat vach ngan 
ciia cac killing col thep kc nhau M°i ndi nay cd the chin nen, keo, udn, cat va dam bao 
cung lam vice giua cac dot tudng lien nhau. 

Vice xay tudng ciia cong trinh ngam tir betong cot thep toan khoi can phai thuc hien 
nhung bude cong nghe kho khan. Do do khong pluii bao gio cung dat dugc chat lugng cao 
ciia cac ket cau tudng va cac dot tudng ndi vdi nhau khong phai bao gid cung chac chan, 
dii tin cay. Ngoai ra toe dp xay tudng trong hao thudng khong cao. De nang cao muc do 
cong nghiep hoa xay dung vdi viec ap dung cong nghe "tudng trong dat" trong nhung nam 
gan day ngudi ta bat dau ap dung ket cau panen due san ha vao trong vua set. 

Viec ap dung cong nghe "Tudng lap ghep trong dat" tao didu kien giam bdt khoi 
lugng cong tac dat, giam chi phi betong cot thep, giam thdi han va gia thanh xay dung. 
Tuy thuoc vao sue nang ciia thiet bi cau lap ngudi ta ap dung cac loai panen nang, day 
0,3 - 0,5m. dai 10 - 15m va trpng lugng den 20 - 30t, moi ndi chi cd theo phucfng dgc. 
Ngudi ta cung dung cac loai panen nhe trong lugng 5 - 6t, moi ndi khong chi theo 
phuang dgc ma ca theo phuong ngang tren chieu cao tudng. Cung cd the dimg ket cau 
lien hpp tir ket cau toan khoi d phia dudi, lap ghep d phia tren cua hao. 

Hien nay, cd nhung cong nghe khac nhau de xay dung lap ghep trong dat. Khac nhau 
chii yeu la viec gia cd tudng trong hiio. O Lien Xo (cu) ngudi ta dua ra cong nghe gia cd 
tudng trong hao bang each do betong khe hd giua chung va khe hd giua tudng va hao 
den chieu cao 1 m; tiep theo sau ngudi ta lap day bang vua ximang d mat trong, va cat d 
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mat ngoai (hinh 13.22a). 0 nude ngoai nguoi ta con ap dung cong nghe gia c6 tarn 
panen tucmg bang vua ximang bentonit dong cung chain (dp bSn nho hon 5 MPa) ep vao 
ranh giua cac panen cung nhu giua vach hao va panen sau khi dat va lien ket de chung 
on dinh. Trong thanh phan cua vira ximang dong ket cham co bentonit, cat va chat lam 
cham ninh ket ximang. 

Trong nhieu truPng hop nguoi ta dao doan hao dai hon 2 - 3 lan be rong tarn panen 
20 - 25cm (hinh 13.22c) roi ep vao trong hao chua vua set, vua ximang set hoac vua 
ximang cat vcti khoi lupng bang hieu the tich doan hao va thP tich 2-3 t^m panen se dat 
vao doan hao. De cap vua ximang cat vao hao nguoi ta ha mot ong thep duong kinh 
10cm chieu dai nho hon chieu sau hao 0,5 - 1,0m. DSu tren co gSn pheu, dau duoi la mot 
ong co due 16. Vua ximang co trong lupng Ion hon trong lupng vua set nen sau khi ra khoi 
16 se chiem phan duoi cua hao. Tiep theo dat hai hay ba tarn panen. Vua set se tran hoan 
toan ra khoi hao, vua ximang se lap day khe ho giua panen va cac 16 trong con lai. 




Hinh 13.22: Set do xay tiffing tu 
panen belong cot thep lap ghep 
(a-c) va ede dang panen noi 

1. may dao; 

2. h6n hop cat; 

3. cSu banh hoi; 

4. cau banh xi'ch; 

5. panen betong cot thep; 

6. khung dinh vi; 

7. mot doan hao chua day vua set; 

8. may dao dang can; 

9. vua ximang; 

10. phdu; 

11. Png co due 16; 

12. thep chb 
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Cac tarn panen dupe ha vao hao nhb mot khung dinh vi. Trudc khi cap vua ximang 
bentbmt co do bbn xac dinh cac tarn panen dupe gitr tren vach dinh vi cua hao nho. Khe 
lib mat ngoai giua vach hao va panen diroc chen bang vua ximang cat, con khe hb trong 
lap bang cat, da dam hay soi (hinh 13.22b). Trong trubng hop nay cac moi noi thing 
dung giua cac panen dupe noi kho trong qua trinh dao dat giua cac vach hao. Can phai 
nhan manh la vice ap dung cac panen betong cot thep lip ghep cho phep toai tru" nhung 
cong viec kho khan trong viec db va lam chat betong, nang cao tien do thi cong va dam 
hao chat luong cao cua cac ket can ngim. Tuy nhien, cung se phat sinh nhung kho khan 
rieng nhu viec chen edn than cac khoang trong. 

Sau khi ket thuc viec xay cac tirong hao ngubi la phai tien hanh do dac kiem tra vi 
tn true cua tubng, xac dinh kich thufbc cua chung va lap ban ve hoan cong. Doi khi con 
kiem tra chat luong moi noi tubng trong dat bing phuong phap sieu am. Khi dao loi 
dat ngubi ta do do sai lech cua tubng khoi phuong thing dung theo chieu cao. Tang 
cua goc nghieng tubng so vbi vi tri thing dbng dupe thiet ke khong dupe Ibn hon 0,01. 
Do sai lech ve chieu day khong dupe vupt qua +50 hoac -20mm doi vbi tubng toan 
khoi, ±20mm doi vbi ket cau lap ghep. Do sai lech toi da cho phep theo chibu cao 
tubng la ±50mm. 

Sau khi xay xong tubng hao den day tarn tran cua cong trinh ngam, ngubi ta dao hb 
mbng co mai doc hoac gia co tarn bang coc hoac coc cir. Day cua hb mong dupe lam 
phang theo cao do thiet ke va phii mot lap da dam, soi hoac belong. Sau do trong nhibu 
trubng hop tren dinh tubng hoac coc khoan nhbi ngubi ta db betong xa doc lien ket db 
gac tain tran. 

Ngubi ta thubng db betong ket cau tran toan khoi true tiep tren da't hoac lap cac tarn 
tran lap ghep bang can cau lop hoac ebu xfeh. Tam trin lip xong thi thi cong lbp phong 
nude b ben tren va lap dat trb lai, khoi phuc mat dubng tren mat, sau do chuyen sang dao 
loi da't. Thubng dao loi dat khong sdm han 2 - 3 ngay sau khi db betong. 



A-A B-B C-C D-D 



Hinh 13.23: Scr do cong nghe xay dung ham bang phuong phap dao hao 
1. hao din; 2. gau ngoam; 3. khung cot thep; 4. ong din betbng; 5. may xuc; 

6. oto tir db; 7. bom betong 


267 




Cong nghe dao loi dat thuong khac nhau tuy thuoc vao dang va kfch thuric cua 
cong trinh ngam. Khi xay dung cac ham oto va ham cho nguoi di bo viec dao dat bat 
dau tu doan cira ham (hinh 13.23) voi viec dung may xuc kfch thuric nho, ui va cac 
may chuye’n dat v.v... 

Khi xay dung cac cong trinh ngam co nhi6u tang ngam loi dat dirge dao tuan tu tir 
tren xuong duoi. Dua dat len bang each cau cac thung chua qua cac 16 chira san tren cac 
tarn tran. 

Cac vach phan tang dugc xay sau khi dao loi dat theo thur tu tu duoi len tren hoac theo 
qua trinh dao dat tir tren xuong duoi. 

Trong truong hop dau, dong thoi voi viec dao dat tien hanh gia co vach hao bang cac 
thanh vang ngang hoac neo dat giong nhu trong phuong phap ho mong (hlnh 13.24a). 
Sau khi dao dat den cao do thiet ke nguoi ta xay cac vach phan tang tir duoi len tren. 
Xay den dau thi thao cac giang va thanh vang. Nhuoc diem co ban cua cong nghe nay la 
can phai gia co tarn cac vach hao. 



Hinh 13.24: Cac giai doan xay dung cong trinh ngam nliieu tang 
1. xay tubng trong hao; 2. dao dat trong ho' mong va dat neo; 3. xay vach trung gian; 

4. xay tran noc; 5. lap ho dao; 6. khoi phuc mat dubng; 7. dao dat tiep va xay san trung gian; 

8. xay cot xuyen tang; 9. treo bo tam tran; 10. dao dat tuan tu; 11. ha tran trung gian 

Tien bo hon la cong nghe thi cong theo so do tir tren xuong durii. Voi cong nghe nay khi 
dao dat giua cac vach tien hanh thanh timg lop theo chi6u cao va xay ngay cac vach phan 
lan. Cac vach nay dong vai tro cac thanh vang dam bao 6n dinh vach hao (hinh 13.24b). 

Khi xay dung cong trinh ngam nhi6u tang theo so do tir tren xuong, trong nhi6u 
truong hop nguoi ta ap dung phuong phap ha cac tam ngan. V6i phuong phap nay sau 
khi xay xong vach hao (tuong) va cac cot xuyen o mire mat dat nguoi ta do betong hoac 
lap mot so khoi cua vach ngan roi treo tam cac khoi duoi len khoi tren. Theo qua trinh 
dao dat trong pham vi mot lan cua cong trinh ngam cac vach ngan trung gian dugc ha 
vao cao do thiet ke (hinh 13.24c). Viec ha dugc thuc hien bang cac kfch. Tuy nhien de 
ha qua cac cot xuyen trong cac khoi tran phai co 16. Sau khi ha mot to hgp cac vach 
ngan den chieu cao cua timg tang, cac khoi dugc gia co vao cac tuong va cac cot con cac 
khoi con lai mot lan nua nguoi ta ha va gia cong tuong tu. 
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Chiron g 14 

PHUONG PHAP DAY EP DAY 


§1. THUC CHAT CUA PHUONG PHAP VA PHAM VI AP DUNG 

Trong nhibu trudng hop cac ham giao thong oto va di bo trong thanh pho nhm d do 
sau khong ldn va di ngay sat cac ngoi nha. cac dirdng giao thong chi'nh da co s&n trong 
do thi hoac la cac dirdng sat, de, dap. song hoac kenh v. \... Viec xay dung nhung ham 
nhtr the tren doan giao cat vdi cac cong trinh nhan tao hoac cac chirdng ngai tu nhien 
bang phuong phap 16 thien doi hoi phai xay dirng cac dirdng tranh tarn hoac tien hanh thi 
cong thco giai doan cung vai vice xay dirng lai cac cong trinh ha tang ky thuat do thi da 
co trirdc. Viec sir dung phuong phap mb hoac phuong phap khien dao thudng keo theo 
sir djeh chuyen va bien dang khong the tranh khoi khoi dut xung quanh \a pha hoai sir 
giao thong tren cac tuyen dirdng trong khu vuc. Ngoai ra. \iec ap dung khien dao tren 
nhung doan tuong doi ngan (100 - 1 bO met) la khong hieu qua. 

Trong nhung dieu kien nhu vira ncu lien day, ap dung phuong phap day cp ket cau ham 
la hop ly va hieu qua. Thuc chat ciia phuong phap bao gorn: cac cau kien rieng re cua ham 
co dang cac vong kin hoac cac dot kin hinh chir nhat duoc ngudi ta day ep vao trong dat 
bang thiet bi kich bo tri d tren mat dat hoac trong mot ho dao {dang gieng). Mot khau 
vo ham dau tien che san co tiang bi ludi cat, duoi sir bao ve cua no ngudi ta dao dat va 
diiy theo mot phan ham da xay dung xong tren mat dat (hinh 14.1). Cac doan ham dang 




Hinh 14.1: Sa do dap ham 

difoi d non g sal (a, c) va difdi song (b) 

1. ho dao; 2. goi ke; 3. cac kich; 

4. cau kien phan phoi tai trong; 

5. cac doan vo ham; 6. phan ludi; 

7. gieng dao; 8. dip dat. 
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chCr nhat co dan lap phong nude a phia ngoai, con moi noi giua cac cau kien dupe ngudi 
ta lam km trong qua trinh thi cong bang each dat cac dem chen dan hoi va chen khe noi 
sau do. Khi d trong nen ham la cac dat bdn chat hoac dupe lam chat trude do thi co thd 
day cac cau kien khong ki'n 6 phia dudi dang chu n, dieu do lam giam nhc viec day ham 
khi thi cong. Trong da so trudng hop ngudi ta day ham qua da't dap khong dinh va kho. 
Co thd day cac dot ham qua cac dat yeu, bao hoa nude, dupe lam kho trude bang each ha 
mire nude ngam, hay bang each gia co hoa. Trong nhung trudng hop ca biet khi dao dudi 
song, dudi kenh co th6 day ep ham trong khong khi nen. 

Phuong phap day ep lan dau tien dupe ap dung d Lien Xo cu de dat cac dudng ong 
nude va cac ham ky thuat do thi dudi cac chudng ngai tu nhien va nhan tao khac nhau. 
Trong nhung nam gan day ngudi ta sir dung phuong phap nay khi xay dung cac ham 
cho ngudi di bo, cac ham giao thong khac trong nhung trudng hop, khi sir dung cac 
phuong phap khac to ra khong hop ly hoac trong thuc te cac phuong phap khong thd ap 
dung dupe. 

0 Lien Xo ngudi ta da tich luy dupe nhung kinh nghiem dang ke trong viec day 
ep nhung ham khac nhau. Trong nhung nam sau nay ngudi ta da dung phuong phap 
nay de xay dung hai ham 6 to, mdi ham dai 150 met dudi dudng sat, cung nhu cac 
ham di bo trong khu vuc ga metro "Begovaia", "Botanhisexki xad", "Varsavxkaia" va 
"Tusinxkaia" d Matxcov’a. Thudng thi ngudi ta day ep nhung ham co chi6u dai khong 
ldn. Tuy nhien, thuc te xay dung da chi ra la co the day ep nhung ham dai den 
300 400 met va ldn hon. Da biet nhung trudng hop day ep nhung ham otd, tiet dien 

ngang chu nhat 38 x 12,5m va dai den 2km. Bang phuong phap nay co the tien hanh 
thi cong ma khong pha hoai chuyen dong tren nhung dudng true chinh giao cat vdi 
ham, vdi do lun bd mat la toi thieu. Khi xay dung bang phuong phap nay thudng dat 
dupe cong nghiep hoa thi cong d muc do cao do sir dung cac cau kien vo ham due 
san trong nha may. Ngoai ra, con giam chi phi lao dong den toi thieu va nang cao 
den do thi cong. 

Ung lire day ep can thiet P, ma bo kich phai dat dupe, dupe xac dinh tu dieu kien khac 
phuc sure can ma sat theo mat ngoai ciia doan ham va sue can d mat trude ciia phan luoi 
va dat. 


P = K n {[2(pB + qH) + g] Lp + n.s} (14.1) 

d day: K n la he so do tin cay, lay bang 1,2; p va q la ap lire thang dung va ap luc ben ciia 
dat; B va H la be rong va chieu cao ciia ham tiet dien ngang la chu nhat (doi vdi doan 
ham tron thi thay B va H bang dudng kinh ham D); g la trong lupng 1 met dai ham; L la 
chieu dai toi da ciia doan ham day ep; p la he so ma sat giua dat va ham; LI la chu vi ciia 
phan ludi; S la ung luc cat don vi ciia phan ludi tren mot met chu vi ciia ludi (xac dinh 
bang thuc nghiem). 


270 



§2. CONG NGHE THI CONG 


Tuy thuoc vao chieu dai cua ham. Rich thudc tiet dien ngang cua no, chieu sau dat 
ham va cac tfnh chat cua cac dat ma ham cit qua ngudi ta ap dung cac so do cong nghe 
day ep khac nhau. 

Neu chieu sau dat ham khong vuot qua 3 + 5 met, ngifdi ta thiet lap h6 "guong day 
ep" (hinh 14.1a), con khi ham dat sau thi viec day ep dtrcrc tien hanh tu cac gieng dung 
(hinh 14.1 b). Trong nhieu trirdng hop. cong tac day ep lai tien hanh ngay d mufc mat dat 
phla truoc cua chirdng ngai ma ham giao cat vbi no (hinh 14.1c). 

Car gieng hoac ho "girong day ep" thuong co tiet dien chu nhat tren mat b^ng va co 
kich thuoc du de bo trf mot doan ham va cac thiet bi kich cfln thiet de day ep cluing. 

Trong tudng chdn cua ho dao hoac gieng giao cat vdi chudng ngai ngudi ta thiet lap 
mot khoang, kich thuoc cua no can ldn hon kich thudc tiet dien ngang cua ham mot 
chut. Tren phia doi dien ngudi ta thiet lap khoi tua bang betong cot thep de tiep nhan va 
truyen len dat cac ung luc cua kich day ep ham. Tren tudng goi co gSn vong ke cua cac 
kich thuy luc bo tri d^u theo chu vi cua doan hSm (hinh 14.2). 



Hinh 14.2: Sir do cong nglie ep day ham 
1. oto ben; 2. pheu; 3. thung chira; 4. caiu 6 to; 5. doan ham; 6. ho dao; 

7. ph^n luoi; 8. may dao ham: 9. khung phan bo tai trong; 

10. thiet bi kich day; 11. goi ke; 12. vi chong ho dao. 

Cac doan vo hdm due s^n duoc ha lan lupt vao ho hoac gieng bang can cau, diing d 
tren mat da't. Cung bang can cau nay nguai ta cap vao ham dang xay dung cac cau kien 
cua vi chong, cac vat lieu can thiet, cac trang thiet bi va Jua ra khoi guong cac goong 
hoac thung chtia dat dao ra. 
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Bang cac kfch thuy lire ngudi ta day ep doan ham da dupe ha vao day ho di vao dat 
mot doan bang be rong cua doan ham. Nhu vay bude day cua can kfch thuy lire can dung 
bang chiPu dai cua bude day ham. 

De truyPn dPu cac ung luc len vo ham giua can kfch va mat dau cua doan ham ngudi 
ta dat chu kien phan bo luc, co dang vanh khan hoac chu nhat, lam bang thep hinh hay 
betong cot thep. Sau khi day ep doan vo ham can kfch trd v6 vi trf xuat phat, giai phong 
mot khoang de bo trf doan ham tiep theo. 

Mot khau ham da hoan chinh dupe gan vdi thiet bi ludi (theo dang phan ludi cua 
khien dao) ngan can su pha hoai dat d trong guong va cat dat theo chu vi hang. Ket cau 
va kfch thude cua phan ludi dupe xac dinh chu yeu bdi cac tfnh chat cua dat. Viec noi 
phan ludi vdi khau ham da hoan chinh co the la cifng hoac mem, sao cho co the’ dich 
chuyen dupe mot chut phan ludi theo phuong ngang va phuong dung de co the chinh 
hudng day ep trong mot mat phing thang dung. 

Dudi su bao ve cua phan ludi ngudi ta tien hanh dao dat. Khi do, tuy thuoc vao loai 
dat ma ngudi ta dao thu cong, bang cac thiet bi co gidi hoac bang mot to hop dao chuyen 
dung theo kidu may dao kieu hanh tinh. Dat dao ra dupe boc vao bang tai hoac goong, 
roi chuyen ra guong cua ho dao hoac gieng, rdi tu do dua len mat dat bang caiu, do vao 
xe oto tu do rdi chd ra bai thai. 




Hinh 14.3: So do day ede dot ham co dung bang gidm ma sat 
a) Co mot bang; b) Co bang kep; 

1. phan lirdi; 2. coc; 3. gan giu bang; 4. khung phan phoi tai trong; 5. kfch thuy lire; 

6. tang cuon bang; 7. doan ham; 8. tang cuo'n bang su co; 9. ho dao. 

Trong qua trinh day, cac ung luc cua thiet bi kfch khong ngirng tang, dieu do lam han 
che chieu dai doan day ep. Viec tang chieu dai day ep co the dat dupe bang each giam 
luc ma sat tren mat ngoai cua cac doan ham, dieu nay thuc hien dupe bang nhieu phuong 
tien khac nhau. Trong hang loat trudng hop viec dung mang d dang polietilen, mang 
bang cac la thep, la nhom dat giua dat va san, tran cua doan ham la hop ly (doi khi dat 
ca d ben vach ham. 0 Lien Xo cu, khi day cac doan ham tiet dien chu nhat, tren mat 
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ngoai ngudi ta bo tri cac bang diu-aluminhia rong den 1,4 met va day 2mm. Trong qua 
trinh day cac dot, cac bang nay cuo'n tren mot tang tori duqc to ra va tao nen mot ldp phu 
lien tuc tren mat ngoai cua cac doan ham, thay ma sat betong voi dat bang ma sat giCra 
kim loai voi dat (hinh 14.3a). Trong trudng hop bi dirt mot trong nhung bang thi co the 
bo tri cac bang su co ndm tren cac bang lam viec (hinh 14.3b). 

Viec giam sue can khi ep con dat duqc bang each ep tir trong ra phia sau dot vo ham 
dudi ap luc 0,3 - 0,5 MPa cac vat lieu co cac lhanh phan nhdt khac nhau, thudng dung 
hon ca la cac huydn phu bentonit, no lam giam luc mat (30 -*■ 100)%, giam bien dang 
khoi dat va mat dat. Tuy nhien trong cac dat khong on dinh hat Ion, cung nhu voi cac dat 
16 rong Ion khac nhau thi viec ep ra sau vo ham huy^n phu bentonit to ra kern hieu qua. 

Phuong tien co hieu qua hon ca, cho phep tang dang ke chieu dai day ep la viec sir 
dung cac thiet bi kich trung gian. Mot thiet bi nhu the g6m mot ao thep, hinh dang va 
kich thude cua no phu hop voi hinh dang va kich thude cua cac doan vo h£m, va vong 
kich, bo tri theo chu vi. Thiet bi duqc dua vao lam mot bo phan cua cac dot vo ham va 
sau klu cac ung luc cua cac kich guong dat duqc chirng 90% thi ngudi ta sir dung cac 
kich trung gian (hinh 14.4). Bang cac ung lire cua cac kich nay tat ca cac doan ham ndm 
trude thiet bi kich trung gian duqc day di mot bude dao. Sau do thiet bi guong day cac 
doan con lai cung voi thiet bi trung gian ve phia trude \'a chu ky duqc lap lai. Khi ma dot 
dhu dat deii vi tri thiet ke, cac kich trung gian duqc thao di va cac dot ham phia sau no 
duqc day len phia trude mot bude dao va lap day khoang trong ma kich trung gian bo lai. 



Hinh 14.4: Cac giai doan day ham co si? dung thiet hi kicli trung gian 
1. ho dao; 2. goi ke; 3. thiet bi kich ca bain: 5. phan luoi; 6. thiet bi kich trung gian 
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Trong mot so trudng hap cac thiet bi kfch trung gian cung nhu cac thiet bi kfch guong co 
the duqc bo trf trong mot bu6ng rieng duqc dao xuong tir b6 mat cua chtrdng ngai ma h^m 
giao cat vdi no. Viec sir dung mot so thiet bi kfch trung gian trong to hop nen ep cung vdi 
viec ep huydn phu bentonft sau vo ham cho phep day ep nhung ham co chidu dai bat ky. 

Khi day mot so ham, thay vi dung cac kfch trung gian ngudi ta dat vao cac moi noi 
cua cac doan ham cac gioang r6ng dudng kfnh 50 75mm bang cao su co cot, hoat 
dong nhir cac kfch phang. Viec ep ngang khf nen vao trong cac gioang nay lam dich 
chuyen lien tuc tat ca cac dot vo ham di mot doan 20 25mm. 


Khi day ep ham, thirdng phat sinh nhung kho khan, lien quan den viec dam bao cho 
hudng cua ham di dung vdi hudng mong muon, dac biet la khi dat ham tren dudng cong. 
Dd nang cao do chfnh xac cua viec day ep ham co chieu dai dang ke, thi tu guong ngudi 
ta khoan nhung 16 khoan vuqt trudc hoac dao hang dan hudng. Dd day ep ham tren 
dudng cong ngudi ta su dung nhung kfch didu khien phan ludi cua doan ham, bang each 
bo trf cac kfch phu giua dot dau tien cua vo ham va phan ludi day giong nhu trong khien 
dao, didu do tao di6u kien giam sue can theo mat trudc cua guong dao. Khi su dung kfch 
dieu khien hudng dao, thi xay ra day rieng phan ludi vao dat, tiep theo moi da[y cua dot 
ham. Giua cac dot vo ham co bo trf cac dem hinh nem hoac su dung cac doan vo ham co 
dang hinh thang tren mat bang. Cong nghe vua khao sat de day ham tu gieng "guong" 
hay tu ho dao doi hoi phai dao ham sau them so vdi mat dat d tren doan dudng dan, dieu 
do lien quan vdi viec xay dung khung dan vao doi vdi cac ham giao thong va loi vao cho 
cac ham di bo. Trong khi do viec day ep ham tu mat dat thi lai lien quan den viec can 


thiet phai xay dung cac goi ldn d dang tubng chan hoac ho the gia co bang neo cang 
hoac dap dat nguqc lai bang cac dat duqc dam chat. 


Trong nhung dieu kien nhat dinh khi ham giao cat vdi cac khoi dat dap, ngudi ta su 
dung hop If viec "day ep" ham nhd cac cap thep luon qua cac 16 khoan nam ngang khoan 
trudc qua khoi dat dap (hinh 14.5a). Tu mdt ben cua chudng ngai dap, cac cap thep duqc 
gan chac vao phan ludi, con d phfa con lai duqc gan vao mot khung chuyen dung. Giua 
khung chuyen dung va goi ke tren mai doc cua chudng ngai dap ngudi ta bo trf cac kfch 
thuy luc, bang ung luc kfch ngudi ta day dan cac dot ham. Sau mdi chu ky cap duqc thao 
ra va gan lai vao khung, bang each sir dung cac coc khoa cap. Giai phap nhu vay cho 
phep khong phai dung ho the hoac gieng "guong" va tien hanh day ep cac doan ham 
ngay tren mat da't. Co the thuc hien day ep ham cac doan ham dong thdi tu hai phfa cua 
chudng ngai bi ham giao cat bang each gan cac kfch thuy luc d cac dau cap sau khi da 
dat cac doan vo ham (hinh 14.5b). Khi do vdi muc dfch giam bdt so ian thao lap cap, 
ngudi ta sir dung cac kfch co chieu dai thay doi vdi bude pistong den 2-3 met. 

Trong nhung nam sau nay, cung vdi viec day ep cac dot ham ngan, ngudi ta sur dung 
viec day ep nhung doan ham ldn, dai den 10-15 met va ldn hon vdi khoi luqng chung 
200 ~ 400 tan. Cac doan ham khuon kho ldn co thd day tu mot hoac hai phfa cua chudng 
ngai dap, theo hudng nguqc nhau. 
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Mnh 14.5: Cac so do day ham nlia' cap ( a , b) 

I. can cau; 2. doan ham; 3. 16 khoan; 4. cap; 5. goi ke; 

6. he giircap; 7. ki'ch; 8. liirong clay ham;9, phan liroi 

Trong trudng hop nay cac doan ham dupe che tao true tiep o ben canh chuong ngai 
dap lien mot nen diroc xay dung trucrc, co dang mol lain belong cot thep Ion co gia co 
bang cac neo vao dat de tiep nhan cac phan lire pliat sinh khi day ep va co dau diroc gia 
cirdng de dat cac kich thuy lire. Co xet den cac khoi hrong ldn cua cac doan ham nhir 
vay, cac kich thuy lire chi diroc dat b phan day. 

Cac doan ham che san, co trang hi phan liroi dupe day vao than cua chuong ngai dap 
sau mot qua trinh. Bbi vi buoc cua kich nho hon dang ke so voi chibu dai day, de truyen 
cac ung luc len doan ham nguoi ta sir dung cac de thep. 

Nguoi ta da day ep cac doan ham Ion. ca biet, khi xay dung mot ham giao thong oto 
co hai lan xe dudi mot ga dudng sat. Hai doan ham co tiet dien ngang la hinh chu nhat rong 
8.3 met, cao 3,7 met va dai 21.8 va 18,7 met, co khoi lupng chimg 500 tan moi doan 
(hinh 14.6a). Ket cau la betong cot thep toan khoi, co chieu day tudng, day va tran la 45,7cm. 

Viec day dupe tien hanh o do sau 0.9 met ke tu dinh ray, bang 12 kich thuy luc, ung 
luc pliat trien len den 12000kN. Trong thdi gian day mot dot viec luu thong dudng sat 
tren hai tuyen g4n nhat dupe chuyen ra tuyen xa hon va toe do chay tau dupe han che. 
Trong qua trinh day nguoi ta ep vua bentonit ra phia sau dot vo ham de giam luc ma sat. 
Viec day cac doan vo ham da dat do chinh xac cao. 

Ba dot ham belong cot thep tiet dien ngang chu nhat rpng 9,3, cao 6,9 va dai 10,8, 
16,5 va 18 met da dupe day tai cho xay dung nut giao thong (hinh 14.6b). 
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Hinh 14.6: So do day dogn ham tiet dien Ida difdi d if dug sat (a) vd difdi dirdng dtd (b) 
1. doan ham; 2. phan lirai; 3. goi ke; 4. cac kich; 5. tarn mong; 

6. tircrng cir; 7. doan noi; 8. neo dat 


Viec day nhQng doan ham Ion cho phep tao dirac ket cau ham co chat lirang cao vai 
so luang moi noi la it nhat, rut nghn dang ke thai han thi cong tranh khong phai xay 
dung cac ho dao. 
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Chiron g 15 

XAY DUNG CONG TRINH NGAM BANG 
PHUONG PHAP HA DOAN 


§1. PHUONG PHAP HA GIENG CHIM V A GIENG CHIM HOI EP 

1. Cong nghe ha gieng chim ao set 

Cac gara ngam, cac cong trinh ngam dang gian ldn, cac gieng, cac cong trinh ngam 
de thong gio, bu6ng khien v.v... thudng co kfch thudc han che tren mat bang va bo tri 
trong khu xay dirng day dac cua thanh pho, co the xay dung bang phuang phap ha gieng. 
T’huc chat ciia phirctng phap nay la: ngud'i ta xay ket cau cua cong trinh ngam a tren mat 
dat, bang each dao dat a trong phan hrdi bao ve va ha ket cau xuong den cao dp thiet ke. 
Viec ha ket cau tien hanh dudi lac dung cua trong hrpng ban than ket cau co chat tai phu 
hay dung Rich ep. 

Phuang phap ha gieng tu lau da sir dung trong thirc te xay dung va la cong viec rat 
kho khan, doi hoi luang lao dong thii cong ldn, khong cho phep dat tien dp ldn va do do 
pham vi ung dung bi han che. Trong thdi gian gan day phuang phap duac ap dung 
cung vdi viec dung ao set. Hang nam d LiCn Xo cu ha 100 - 200 cong trinh dudng kinh 
3 - 50m, sau 5 - 40m trong ao sat. 6 nude ta trong ITnh \ uc giao thong van tai, phuang 
phap nay cung da duac su dung rpng rai. 

Trong qua trinh ha khe hd giua dat va vach gieng duac chua day vua set - nhu tuang 
bentonit de giam sat sat tren mat ben cua gieng (hinh 15.1). 



Ilinh 15.1: Set do ha gieng trong do set 
1. dot dan tien; 2. phan ludi; 3. dot thir hai; 4. tarn noc; 5. tarn day; 
6. ao set; 7. vach gieng; 8 khung dinh vi; 9. dat dap 
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Khi ha gieng trong vua set, sir on dinh cua khoi dat bao quanh dugc dam bao. Dieu 
do lam xuat hien kha nang sir dung ket cau lap ghep, khong doi hoi phai dong bang hoac 
gia co hoa nhan tao. Viec sur dung vua set dam bao do tin cay va cho phep nang cao tinh 
an toan trong thi cong va rut ngan thai han xay dung. Phuong phap ha gieng trong ao set 
co the ung dung trong cac loai dat khong dinh bat ky khi khong co nhung 16 trong lofn 
hoac casta lam mat vua set. 

Khi ha gieng trong ao set cac cong viec dugc tien hanh theo trinh tu cong nghe sau: 
dau tien tren mat dat phai chuain bi mot mat bang thi cong. co bo tri nhung trang thiet bi can 
thiet de che tao vua set, d6 thoat nuoc hoac ha muc nuoc nhan tao, co thiet bi cau, phbu v.v... 

Vo gieng dugc xay true tiep tren mat dat hoac day ho mong dao sau den muc 
1,5 - 2,0m each muc nuoc ngam. Day ho mong dugc lam phang va phu mot lap 
0,2 - 0,3m tu vat lieu lan dim chat. N6n phai du cirng de ngan hien tugng lun cua phin 
luai gieng ke len g6 hoac ta vet, len cac khoi belong hoac mot bang betong do tai ch6. 

Cac xa ke hoac ta vet dat each nhau 0,5 - 1,0m de ap luc len nen khong vugt qua kha 
nang chiu tai cua dat. Ca biet n6n co the lam b4ng da dam, soi hoac cat. 

Phan luai cua gieng phai dat tren mat phang n^m ngang vai do sai lech theo phuong 
dung ± 2mm tren mat b^ng ± 5mm. Tren phan luai se xay tiep phan ket cau vo gieng. 
Tliudng khi chidu cao gieng < 10m thi nguoi ta do betong mot lan, con khi co chibu cao 
lan han thi phan lam nhi6u dot, m6i dot cao 3 - 5m. 

Gieng la betong cot thep toan khoi thi dugc do belong vai van khuon g6 hoac van 
khuon thep. Nguoi ta cung dung van khuon la cac ta'm betong cot thep mong. Hgp ly 
han ca la dung van khuon trugt bang kich hay bang tai. Cap betong vao khoi do bang 
ben 1 - 2m 3 co day dong mo hoac bang bam betong. 

Gieng co ket cau lap ghep dugc to hgp bang cau. Cac khoi gieng re dugc lien ket vai 
nhau va chen day moi noi. Trong thai gian lap ghep va chua toan khoi hoa moi noi thi co 
the dung khuon da dinh huang. 

Truac khi ha gieng ta lam tuorng quay xung quanh va chua day vua set. Tuong quay 
cao han mat dat it nhat la lm de tranh sut dat tren mat vao vua set. 

Ket cau tuang quay co the la cac tarn b4ng g6, betong cot thep hoac thep tua len bang 
betong cot thep bo tri theo chu cua gi6ng ha (hinh 15.1). 

Sau khi do day vfla set vao trong tuang quay, nguai ta bat dau thao cac bo phan ke. 
Cac g6, hoac ta vet ke dugc thao d6u theo chu vi cua gieng va phai phu hgp vai so do 
tinh uon cua gieng. Viec thao con ke a phan luai gieng thuang bang each dao n6n cat 
duai con ke. Khi ma tat ca cac chi tiet ke cua phan luai da thao xong thi bat dau cong 
viec dao dat a guang. 

Dat dugc dao timg lap theo phuong ban kinh va tir tarn ra co de’ lai mot ca bao ve a gan 
luai gieng. Khi ha gieng trong dat yeu khong 6n dinh phan luai luc nao cung phai cam sau 
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vao tnong dat de cho vira set khong cha\ vao trong phan lirdi gieng. De dam bao didu kien 
nay viec dao dat dupe tien hanh d cao do each chan de cua liroi gie'ng ft nhat la 0,5 - 1 m. 

I Truong phap dao dat chu yeu phu thupc vao thih chat co ly cua dat. Dat dfnh chat 
cung nhu cat hat ldn, cuoi soi thirdng dao bang gau ngoam treo vao can cau dat tren mat 
dat (hinh 15.2a). 

Dat khong dfnh (cat hat nho, a cat) cung nhu cac loai dat khong on dinh co hien 
tupng chay thi dao bang cac thiet bi thuy luc: lam toi bang sting phun nude, tach di bang 
cac thiet bi hut. Khi do thudng xoi dat tu tarn ra luoi, dam bao do nghieng cua tia phun 
la ve phia ho thu. 

Khi ha nhflng gieng ldn dat dupe dao b^ng may xiic va ui dat d guong dao, va dua len 
mat dat bing cac thung cliua va c^n cau dat tren mat dat (hinh 15.2b). 



Ilinh 15.2: Stf do dao dal khi lia gieng (a) vd gieng difong kinh ldn (h) 

1. vo; 2. can ca’u; 3. dap dinh vi; 4. ao set; 5. gau ngoam; 

6. trail treo bao ve; 7. thung; 8. may xiic; 9. gd sue; 10. may ui 

Trong qua truth dao dat trong trudng hop can thiet phai tie'n hanh hut nude hoac ha 
ntuc nude ngam. 

Khi ha gieng trong dat khong dinh ngam nude, trong nhieu trudng hop ngudi ta dung 
phu tai la cot nude tao nen trong gieng den muc 0,5 - 1,0m cao hon muc nude ngam va 
khi do phan ludi phai thudng xuyen chnt sau vao dat khong nho hon 1 - 1,5m. Dat d 
trong guong dupe dao trong nude bang gau ngoam. Vdi cong nghe nay se khong co 
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nguai a trong gircmg. Do can bang vbi ap lire thuy tlnh cua niroc phia ngoai ma hien 
tuong Iun bb mat se bi loai trir. 

Trong qua trinh ha gieng khe ha xung quanh gieng day 10 - 15cm duqc chua day vira 
set. Vua set duqc cap den mat bang xay dung, tir tram vua trung tain hoac tram che tao 
vua dat tai hien trubng. Thiet bi cho tram giong nhu da mb ta trong phuang phap dao 
hao. Phuang phap cap vua set vao sau gieng tuy thuoc vao kich thuoc gieng, chibu sau 
ha gieng va loai dat. Neu nhu gieng co kich thuoc tuong doi lbn. ha khong sau trong 
tang dat dinh thi vua set cap qua tuong quay (hinh 15.3a). 



Hinh 15.3: Xdv dung do set klu lia gieng co dat ong phut ngoai \ d dug phut trong 
1. ong phut; 2. vach gieng; .3. phan luoi; 4. lop ngan bang set deo; 5. ao set; 6. dap dinh vi; 

7. bug phut phan co due 16; 8. mangset cao su; 9. thep goc; 10 buiong neo. 

Khi ha nhung gieng Ion qua dat khong dinh thi vita set duqc ep vao phan duoi cua 
ao set tren bac giat cap cua phan luoi cua vo gieng. De lam \ iec nay tu mat ngoai hay 
mat trong, doc theo tuong nguai ta dat cac ong thep duong kinh 40 - 50mm dat each 
nhau 3 - 5mm theo chu vi gieng. Khi bo trl ong b mat trong thi b nhung chb ep vua 
ngubi ta dat cac d£u ra (hinh 15.3b). Phan dubi cua mbi ong deu co khoan lb tren 
chieu dai 0,6 - 1,0m. Dubng kinh lb khoan 10 - 15mm bo tri each nhau 5 - 7cm thanh 
hang theo kieu 6 c a va chi a phia ong hubng ve phia ao de cac hat dat khong lam ban 
d3u phut. 

Do vua set trong buong ao set co ap luc nen phai co giai phap khong cho vua chay 
vao trong gieng qua phan dubi cua luoi gieng, dac biet khi gieng bi nghieng. De ngan 
phan luai nguai ta dat bo phan khoa set hoac dat mang xet cao su khong qua 0,6m (I va 
II tren hinh 15.3). 

Chieu cao cua phan lubi trong da so trubng hop nho hon nhieu lan so voi phan than 
gieng, do do khi ha trong ao set co the bi nghieng lech. Tuy nhien khac vai cac gieng 
dang khoi nang ne, doi vai no cac hien tuong nghieng lech rat nguy hiem va co the d^n 
den hien tuong treo gieng, khi ha cac gieng vo mong trong ao set hien tuong nghieng 
lech db xu ly hon. De xu ly chu yeu la cho dao dat o phia doi dicn vai phia nghieng tren 
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chidu dai nho hon nira chu vi cua gieng va sau khong lan han 50 - 70cm dong thdi ke 
tarn phan luoi bang cac con ke. 

Trong qua trinh ha gieng vo mong nguoi ta tid'n hanh trdc dia kiem tra can than vi tri 
cua ket cau ha. De kiem tra tren mat ngoai gieng cur 0,5m mot theo chidu cao nguoi ta 
dat cac moc bang thep. Dp sai lech cua gieng trong tat ca cac giai doan ha gieng dirpc 
xac dinh theo so lieu do cao dp cua bon moc tren mot mat ndm ngang. Luc do tang cua 
goc nghieng cua gieng so voi mat phdng thdng dung khong dupe vupt qua 0,01, dp dich 
chuyen ngang khong Ion hon 1% chieu sau ha gieng. 

De kiem tra cac cong trinh ha kieu gieng chim nguoi ta trang bi cac he tu dong de do 
ung suat trong cac bp phan cua ket cau, dp luc cua vua set trong cac virng cua ao set, kiem 
tra vi tri cua gieng va didu chinh che dp ha gieng. Dp chinh xac cua vide ha gieng phu 
thuoc vao chieu day ao set va toe dp ha, dp chinh xac cang cao khi cac tri so nay cang be. 

Dd nang cao dp chinh xac ha gieng trong 
do set nguoi ta thuong dung bp luoi chan 
dong bang each gan vao phdn luoi nhung 
thiet bi rung cong suat ldn kie’u BFin - 2 do 
Lien Xo (cu) che tao hoac cac loai tuong tu 
khac. Cac thid't bi nay dupe gdn vao luoi 
bang cac can (don) bang thep hoac bang coc 
cu o mat ngoai hoac mat trong cua vo gieng. 

Hieu qua hon la phuong phdp didu chinh 
cuong hue co sir dung kich tliuy luc va coc 
neo khoan nhoi, doi khi dung coc dau no dat 
duoi day cong trinh. Trong cac 16 khoan dat 
cac thanh cang bang thep cuong dp cao tao 
thanh coc neo. Khi xay vo gieng nguoi ta 
chira lai nhung ranh thang dung de’ luon day 
cang cua coc neo roi ngam vao dau kich 
thuy luc dat tren bang gidng O mat tren than 
gieng (hinh 15.4). 

Trong qua trinh ha gieng nguoi ta dao dat, sau do dua cac kich vao va ngam vao vo 
gieng. Thay doi ap luc trong kich khac nhau nguPi ta dieu chinh dupe chidu sau cua 
phan luoi gieng, co nghla la dieu khien qua trinh ha gieng. Sau khi ha gieng den cao dp 
thiet ke cac thanh cang dupe chon vao thanh gieng tro thanh cac neo ngan can sir tut cua 
cong trinh ha (troi). Cung co khi nguPi ta neo ca vo cua gieng ha bang cac kich thuy luc 
tua len mieng cua tuong quay hay tren cac goi rieng. 

Trong nhung nam gan day nguoi ta tiep tuc hoan thien cong nghe ha cac ket cau nhe 
trong ao set. Ca biet con dua ra phuong phap ha vo mong trong hai ao set voi viec xay 



Hinh 15.4: So clo ha gieng 
dieu chinh cKdng bite 
1. kich; 2. vong betong cot thep; 3. vo gieng; 
4. khe trong vo gieng; 5. cap keo; 6. ao set; 
7. coc khoan nhoi; 8. mo rong dau neo; 

9. lop ngan bang set; 10. dap dinh vj. 
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doc theo vach cua vo mot hao nho chua day vua set. Hao co the bo tri d mat trong cung 
nhu mat ngoai cua vo gieng (hinh 15.5a, b). Trong truong hop hao bo tri d mat ngoai 
gieng thi cau tao phan luoi khdng can co bac d mat ngoai ma chuyen bac vao mat trong 
de tao ao set. De lien he giCra ao set trong va ao set ngoai, trong tudng vo phai co cac 
ranh ngang va do lien he thuy lire de didu chinh ap lire trong ao set. Viec xay dung cong 
trinh ha gieng co hai ao set lam don gian cong tac dao dat d trong gieng tranh dupe viec 
phai dao timg lop va khi gieng ha sau vao nude co ap thi khong can phai thoat nude va 
ha nude ng£m nhan tao. 




Hinh 15.5: Hg gieng trong hai ao set 
1. dap dinh vj; 2. vo gieng; 3. luoi gieng; 4. hao; 5. ao set ngoai; 
6. ao trong; 7. 16 de cap vua set 


Sau khi ha gieng den vi tri thiet ke vdi phin luoi edm sau vao Idp dat each nude 
khong nho hon lm thi ngudi ta do betong day cong trinh, xay dung vach ngan va cac xa 
ngang, doc. Doi khi tranh lun tu do cua gieng, khi ha gieng each cao do thiet ke 1 - 1,5m 
thi ngudi ta ngirng ha, sau khi xay day ngudi ta ha cho gieng ngoi len day. Vdi muc dich 
nay d phan tren cua vo ngudi ta tao thanh dang phdu. Ph6u nay se tua len dat khi gieng 
dat tdi vi tri cuo'i cung. Thudng thi viec xay day trong dat kho khong co gi kho khan, con 
trong dat ngam nude doi hoi phai co cong nghe rieng. Khi d trong nude thi dSu tien 
ngudi ta phai xay mot dem ke betong b^ng phuong phap dd betong trong nude hoac 
phuong phap vua dang. Sau dd roi mdi xay day betong cot thep trong dieu kien kho rao. 

2. Cong nghe ha gieng chim hoi ep 

Khi ha gieng qua cac ldp dat bao hoa nude dang cat chay hoac bun cung nhu khi co 
cac ldp dat cung co I3n da mo coi v.v... thi viec ha gieng se gap kho khan dang ke’. Trong 
nhung trudng hop nay sir dung gieng chim hoi ep la hop If hon. Phan luoi trong truong 
hop nay co triin kfn phfa tren tao thanh buong hoi ep cao 2,2 - 2,5m. Ap lire khi ep tang 
dan theo chieu sau ha gieng va phai phu hop vdi ap lire nude. 

Neil nhu khi ha khong dung thiet bi sung thuy lire thi ap luc khf nen trong buong can 
phai dii dd ngan cac ngudn nude tir dudi phan luoi chay vao nhung khong duoc ldn hon 
1,2 P H , d day P H la ap lire thuy tlnh d muc luoi gieng va b^ng P H - 0. lyH; H la chieu sau 
muc luoi gieng. 


282 



Khi ha gieng chim hai ep c6 dung cac thiet bi dao la sung thuy luc thi tri so Ccin thiet 
cua ap luc khi nen dupe xac dinh theo cong thuc. 

P = 0.1 .y.H - Ap (14.1) 

trong do: Ap - do chenh cho phep cua ap luc nude va khong khi. Tri so Ap dupe xac 
dinh bang thuc nghiem. 

Theo didu kien co nguoi trong gieng chim hoi ep tri so ap luc cho phep toi da cua 
khong khi nen khong dupe vupt qua 0,35 - 0,4 MPa. Vi the chidu sau gidi han ha gieng 
chim hoi ep la 35 - 40m. 

De co the dua nguoi ra vao buong trong gieng chim hoi ep cung nhu dd dua dat va 
dua vat lieu xay dung vao phai thiet lap cac thiet bi kieu au cho nguoi va vat lieu (co the 
bo tri chung hoac rieng cho timg loai) (hinh 15.6a). 

Cac thiet bi au thudng dat tren thap 6 tren gieng chim hoi ep noi vdi thiet bi nang, co 
pheu de chua dat v.v... Theo qua trinh ha gieng cac ong gieng dupe keo dai va trong thdi 
gian keo dai ong phai day tarn cac 16 6 tran gieng. So lupng cac thiet bi au phu thuoc vao 
dien tfch cua gieng va quyet dinh voi tinh toan la mot au cho 100m 2 gieng chim. 

Khong khi nen cap vao trong buong gieng theo ong tu tram khi nen hoac may nen khi 
luu dong dat tren cong truong. 

Vice ha gieng chim hoi ep tieii hanh nhu sau: dau tien ha gieng den muc nude ngam 
nhu ha gieng thong thudng, sau do cap khi nen vao buong gieng va nang ap luc len til tit. 
Cac cong viec a trong guong gieng giorig nhu ha gieng thuofng. Sau khi ha gieng den cao 
do thiet ke thi lap buong gieng bang da hoc, vua xiiniing hoac betong tao thanh mong 
chac chan cho cong trinh ngam. 

Khi xay dung nhirng doan ham old trong thanh pho co dat yeu bao hoa nude nguoi ta 
ap dung phuong phap ha tirng doan hdm nhu gieng chim hoi ep. Viec ha doan co sir 
dung khi nen phai dung cac thiet bi nhu da neu tren: thiet bi au, cac ong gieng, c^n cau 
va may dao gau ngoan (hinh 15.6b). 

Cac dot ham kieu gieng chim ha den cao do thiet ke dupe noi lai voi nhau. Nguoi ta sir 
dung cac phuong phap noi khac nhau: Dudi ap luc khong khi nen, co sir bao ve cua vong 
vay coc van, co ha nude ngam nhan tao. co sir dung gieng chim hoi ep nang ha dupe v.v... 

Cac doan ham kieu gieng chim hoi ep cung duoc ap dung khi thi cong cac ham dudi 
nude. Trong truong hop nay cac dot ham co the dupe ha tir dao nhan tao, tir cau din hoac 
bang phuong phap cho noi. 

Phuong phap ha gieng chim hoi ep thudng sir dung trong truong hop dieu kien dia 
chat cong trinh phuc tap, khi cac phuong phap khac khong hieu qua hoac khong the ap 
dung dupe. Tuy nhien, viec ap dung gieng chim hoi ep cung lien quan den nhung dieu 
kien lao dong nang nhoc va doc hai dudi tac dung cua khong khi nen. Ngoai ra cung 
phat sinh nhung kho khan trong viec giai quyet moi noi giua cac dot. Gia thanh xay 
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dung cong trinh cao do to chuc thi cong gieng chim hoi ep doi hoi nhieu chi phi phu 
khac. Chieu sau toi da ha gieng nhu da neu a tren la 35-40m. Tuy nhien, co thd tang 
them chi6u sau ha gieng bang each ha mtre nude ngam nhan tao. 



Hinh 15.6: Sc/ do ha gieng chim hoi ep 
1. gieng; 2. au chat tai; 3. au cho ngudi; 4. ong gieng; 5. budng hoi ep; 

6. lap day bang betong; 7. mot dot vo ham kieu gieng chim; 8. san cong tac; 9. lap day betong; 

I. due dot vo ham; II. lap dat ong gidng va au; III. ha dot vo ham; IV. noi doan vo ham 

Ngudi ta cung co the tien hanh ha gieng chim hoi ep khong ngudi bang each ap dung 
cac thiet bi tu dong hoa nhu sung phun thuy luc. Dieu nay cho phep tang chieu sau ha 
gieng. Hieu qua cua phuang phap gieng chim hoi ep co the nang cao neu sir dung ao set. 

§2. PHl/ONG PHAP HA DOAN HAM 
1. Che tao cac doan ham 

Khi xay dung ham dudi nude bang phucfng phap ha doan, tung dot ham rieng re co 
the tich chiem chd de'n 50.000m 3 duac che tao tren phla dudng dan, chuydn len phao. 
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dira den hien trudng roi ha vao ho dao dao san d duroi day cua vung chua nude (ho, song, 
bien). Cac dot ham dupe noi vdi nhau tao nen lien ket khong cho nude tham qua, sau do 
lap dat hoac da. Sau khi thao cac vach ngan tarn 6 dau dot ham se tao nen dirdng giao 
thong d trong ham. 

Phirong phap ha doan duoc ap dung trong cac dieu kien thanh pho, diSu kien dia chat 
cong trinh va dieu kien dia chat thuy van khac nhau, trong cac vung chda nude sau tur 6 
den 40m, khi ton tai cac loai dat nen co kha nang dam bao sir on dinh cua mai doc va 
day cua hao trong nude. Trong mot so trudng hop phuong phap nay duoc dung de thi 
cong ca phan tren bd cua ham dudi nude b^ng each ha nhiJng doan ham due san vao 
trong ho mdng chufa day nude co gia co bang tudng cir. 

Phuong phap ha doan doi khi co uu diem hon phuong phap dao bang khien va co the 
dung dc dat ham trong moi trudng dat khong on dinh, bao hoa nude. Tuy nhien, khac vdi 
phuong phap khien dao la khong doi hoi phai dung khi nen; loai tru nhung dieu kien lao 
dong nang nhoc va doc hai trong di^u kien ngam. Trong mot so’ trudng hop sir dung 
phuong phap nay day nhanh duoc tien do va ha gia thanh. 

Vice xay dung cac ham dudi nude hoac cac cong trinh giao thong khac dudi nude tCr 
cac doan co ki'ch thude Ion duoc tien hanh theo mot cong nghe dac biet. Tinh dac biet 
cua cong nghe nay duoc xac dinh tu nhung dibu kien cu the cua dia diem xay dung. 

Cac cong viec chinh duoc tien hanh theo day chuyfin: theo qua trinh che tao cac dot 
ham, chung dupe cho den hien trudng va ha vao hao d dudi nude (hinh 15.7). 
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Hinh 15.7: So do xay dung liam dudi nude 

I. dao hao; II. lam nen; III. ha doan ham; IV. noi doan ham; V. xay n6n hSm; VI. lap ket cau; 

1. gau ngoam; 2, 5. pha; 3; ph6u da dam; 4. dau keo; 6. tdi; 

7. thiing chat tai; 8. doan ham; 9. cap cang; 10. ong cap; 11. thap di dong; 

12. khung edng; 13. ong thoat; 14. xa dor; ]5. n^n da dam 

Cac dot ham dang tron hay dang ong nhom co vo thep dupe che tao tren trien da d 
trong \ ung xay dung ham (hinh 15.8a). Cac xuong (khung) che s4n tren tridn da dupe 






























chuyen theo hudng ngang, doi khi theo hudng doc xuong doc (u noi). Tren doc ngudi ta 
do betong ldp ngoai va ket cau ben trong. Trong mot so trudng hop khung dupe do 
betong trirc tiep d trong nude trude khi ha dot. Luc do betong dong vai tro phu tai de ha 
doan xuong day hao. 

Cac dot hSm betong cot thep co tiet dien chir nhat thudng dupe che tao tren cac u kho 
kfch thude kha ldn (hinh 15.8b). Cac cu kho la mot dien lo thien hay ho mong a tren bd 
cua vung chua nude, co tudng chan va de quay xung quanh. Chidu cao cua de chan can 
phai du de khi cho ngap nude thi cac dot ham co the! noi duoc vdi do chim sau toi da. 
Day cua u kho lat betong hoac da dam dam chat, co dudng cho cau va co cac trang thiet 
bi can thiet khac. 



c) 



Hinh 15.8: So do che tao doan ham tren hdi (a) vci tren u: u can (b); it phao (c) 

. dap chan; 2. u; 3. doan ham; 4. mire nude khi ngap u; 5. de quay; 6. au; 7. muc nude 
vao au khi cho doan ham; 8. day kenh de van chuyen doan ham; 9. long vung chua nude. 

Tl-.org thudng tren mot u co the che tao dong thdi mot so dot ham. Ket cau cua cac 
dot dupe chc tao co sir dung mot to hop cac thiet bi nhu cau thap, cau cong du ldn, van 
khuoa thep di dong va bom betong cong suat ldn. 

Sau khi che tao tat ca cac dot, u dupe cho ngap nude tu tu. Vi sue da’y noi ldn hon 
trong lupng ban than dot vo nen chung se d dang nPi. Tu trong u ngap nude chung dupe 
chuyen vao vung chua nude qua cua roi vao kenh dan ra vung chua nude. 
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Doi khi dc che tao cac dot ngudi la dung u kieu au tau. Vi du nhu khi xay dung ham 
Kanonher b Leningrat tat ca 5 dot dupe che tao dong thdi b tren u dang au tau co de 
chan moi phta (hinh 15.8c). Sau khi che tao cac dot u duoc cho day nude va cac dot 
duoc chuyen vao au. Bom nude ra khoi au cac dot vo ham tu tu ha thap den muc nude 
trong kenh sau do chuyen dan vao kenh. 

Cac dot duoc chuyen den hien trudng bang each chd ndi. Thudng thi muc noi cua 
chung lay chung 2 - 3% sue day noi chung. Do do cac dot thudng co do ngAp nude kha 
ldn va chieu cao ndi chi tu 10 - 80cm. Neu cac dot sau khi che tao co sue ndi am thi khi 
chuyen cho phai co pha ghep. Khi van chuyen cac dot ham b dang chd noi cac dot phai 
co cap thep dinh vi. 

2. Dao hao va xay dung nen dudi nude 

Ddng thdi vdi viec che tao cac dot ngudi ta tien hanh dao hao dudi nude theo tuyen 
ham. Trudc khi bat dau dao hao can phai tien hanh mot loat cong viec de lam sach day 
vung chua nude, pha bo cac chudng ngai a dudi nude, cat coc, thao bo cac tru cua cau cu 
v.v... Cac cong viec nay dupe tien hanh tren he ndi va co tho Ian, trong nhidu trudng hop 
phai nd min. 

Kich thude cua hao dudi nude dupe xac dinh bdi khd ham co xet den chieu day cua 
ldp lot, ldp dat da lap trd lai va lupng du tru de’ tao kha nang dua dot vo ham vao vi tri 
thiet ke. Be rong cua hao d muc day lay rpng horn be rong ham 2 - 3m, con chieu situ dao dat 
duot nude doi khi dat 30-40m kt lu mat nude. Nen cua hao dao eliil phai dat thap han day 
ham 0,5-0,6m co xet den viec dam bao ldp dat lap tren noc ham khong nho han 1.5m. 

Mai doc cua hao lay vdi do doc toi uu theo quart diem 6n dinh va nhung dieu kien 
khoi lupng dat dap va dao la toi tliieu. Thudng thi do doc l:m phu thuoc vao ttnh chat 
cua dat, che do cua ddng chay va lay tit 1 : 2,0 den 1 : 3,5 va ibn han. 

Phu thuoc vao chieu sau dao va tinh chat ca ly cua dat, khi dao hao ngudi ta sir dung 
cac to hpp dao co tinh nang tong hop dang ca khi hoac ca gidi thuy luc co nang suat cao 

Khi chidu sau hao nho ban hoac bang 10 - 12m ngudi ta sir dung chii yeu thiet bi dao 
dang thap co nhieu gau. Khi chieu sau ldn han ngudi ta dung bom va cac thiet bi xoi 
thuy luc (hinh 15.9a) hoac may dao gau ngoam dang co ludi. Trong mot so trudng hpp 
dac biet ngudi ta dung cac thiet bi ca gidi nho nhu monitor thuy luc, may xtic thuy luc 
bam dat khi nen v.v... Viec dao hao dudi nude trong dat cung va nira cung duac tien 
hanh bang phuang phap khoan nd min. 

Viec dao cac ho mong (hao) co kich thude ldn a dudi day ddng nude gay ra su phan 
bo lai tdc do dong chay tao nen vung phdu xoi v.v... 

Do hao dudi nude phai co mot thdi gian de hd (tir mot so ngay den mot so thang) cho 
den khi ha doan ham vao nd nen co the hao se bi bien dang cac bo phan nhu mai doc 
day do tac dong cua ddng chay... 
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Hinh 15.9: Sa do dao hao tro/ig nude (a) va lam plidng nen (b) 

1. c^n; 2. than tau quo'c; 3. thiet bi hut dat; 4. tai; 5. budng may; 6. ong hut; 

7. bo phan lam tai dat; 8. thung chtra bun co ap; 9. xa lan; 10. bien hao; 

11. dau keo; 12. tai neo co tai; 13. gau ngoam kieu can; 14. san cong tac; 

15. khoi ke; 16. cap; 17. bo phan lam phang; 18. dudng ong. 

NliCrng bien dang cua hao dudi nude la toi da khi hao ndm trong moi truong dat rdi va 
dong chay co toe do ldn han 1,5 - 2,0m/s. Vi the khi gap truong hop nay hao nen dao 
tiing doan theo chieu dai mot dot vo ham va tien hanh ngay trude khi ha doan vo h4m 
vac) hao. 

Prong qua trinh ha doan vo ham, do dong chay bi thu hep se xay ra bien dang lai 
doan hao do cau true dong hoc dong chay. Vi the trong qua trinh thi cong phai co theo 
doi. thu th&p so lieu de du bao cho cac ham trong dieu kien tuong tu, de’ chon hinh dang 
hop ly cua hao va doan vo ham. De giai quyet van de nay nguoi ta thudng tien hanh 
nghien cuu tren mo hinh va quan sat there te. 

Niu nhu kha nang chiu luc cua dat trong nen hao du de tiep nhan tai trong cua dot vo 
ham co xet den ap luc nude va dat dap thi su dung nen tu nhien. Khi do day hao duoc lot 
bang betdng, cat hoac da dam de dam bao do bang phang cua day hao, dao bao sir phan 
be deu tai trong cua dot vo ham len nen va ngan ngtra do lun co the’ cua ham. Khi co nen 
la d£t da cimg thi lot nen bang betong mac 150-200 do bang phuong phap do betong 
treng nude. Lot bang cat, soi, da dam thudng dung khi nen la dat mem hoac nen set. 

Ciieu day cua lop lot thudng 0,5-0,6m. Cat, soi, da dam duoc dap bang ong va pheu 
dat tren phao. Viec lam phang cac vat lieu dap nay bang mot he dam thep treo len pha 
bang cap va dich chuyen bang toi de lam cu. Ngudi ta cung dung cac thiet bi san phang 
va cac bo efr khac nhau de lam phang (hinh 15.9b). 

\iec kidm tra chat lupng lop lot ndn nhd thp lan hoac thiet bi sieu am cung nhu cac 
dung cu dung lade. 

Trong nhieu trudng hop xay dung ham dudi nude cau tao tu cac doan ham tiet 
dien chu niiat co dung lop dein cat day lm. H6n hop cat dupe ep xuong day doan 
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ham da dat vao va noi vai nhau tren cac tru. Sau khi ep cat tai trong do trong Huong 
cua doan ham, ban dau do cac dam ke cua tru chiu se truyen len nen. Thiet bi ide ep 
cat bang ba ong dan gan tren thap hoac can co hai congxon dich chuyen tren ray dat 
tren dinh cua doan ham (hinh 15.10). Theo mot ong ep h6n hap cat bang khi nen, 
con theo hai ong con lai la hut nuac de tao kha nang ngan h6n hap cat khoi tan ra ra 
va tao do chat can thiet cho n6n. 

Nguai ta cung dung cong nghe b6i cat qua 16 d trong day cua doan vo ham. Tlheo 
mire dp ep cat cac 16 nay se day lai bang cac van, sau khi ep se duac bit km. 



Ilinh 15.10: Set do hoi cut difoi day doan ham dd hip co si'fdung killing di dong (a) 

va sit dung can van chuyen (h) 

1. doan ham; 2. dem cat; 3. ong dan; 4. khung; 5. xa lan; 

6. xa lan cho cat; 7. tru kfch; 8. cau van chuyen 

3. Ha doan, giai quyet moi noi giua cac doan ham va ddp dat 

Cac doan ham khi dua den hien trudng dupe treo vao tai hoac can cau dat tren phao 
roi chat tai \ r ao doan ham bing nuac, da hoac vat lieu lot khac de’ dat sue noi am roi ha 
vao hao duai nuac (hinh 15.1 la). 

Truac khi ha nguai ta dat nhung gieng rieng de nguai co the len xuong dupe va cung 
cap cac thiet bi de co the quan sat dupe vi tri cua doan ham. Chieu cao cua gieng va 
nhung thiet bi quan sat phai sao cho sau khi ha doan ham vao day hao thl chiing vin nho 
len tren mat nuac. 

Khi ha cac doan ham co tiet dien tron hoac dang Png nhom thi nguai ta dung 1(5]^ g) a 
tai la h6n hop betong do vao sau vo thep. 

Cac doan ham tiet dien chu nhat bang betong cot thep thi nguai ta ha bang each cho 
nuac vao cac be dung tfch 200 - 400m 3 bo tri a trong ham, nhung be nay co ong noi vai 
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nhau. Lircmg nude nay cung c6 the bo tri d ngoai doan ham bang cac thung chua hoac b 
tren tran ham. 

Trong mot loat truong hop ngudi ta thiet lap he tai trong phu them sao cho dt dang 
dieu chinh ma khong can sir co mat cua con ngudi. 

Cong nghe ha doan ham phu thuoc vao chieu sau va toe do cua dong chay cung nhu 
chung loai cua cac thiet bi chd noi va nang ha. Ngoai thiet bi nhu toi, cau dat tren pha, 
ngudi ta con sir dung mot loat cac thiet bi khac nhu dan nang cung vai kfch thuy lire, cac 
san n6i v.v. 

Khi xay dung mot loat ham, nguai ta tao mot he phao (pha) ghep tu hai khoi rieng re, 
noi voi nhau bang he dam cua can cau dang cau (hinh 15.1 lb). Trong truong hop nay 
ngudi ta giu dot ham ha giua cac khoi phao bang cac cap neo, neo vao cac dau giu dac 
biet va ha dan vao hao theo muc do tang cua tai trong phu. 



Hinh 15.11: So do lia doan lidm vao hao dudi nude bang xd Ian (a-c) 

va bang sail noi (d) 

1. neo; 2. mup dong doc; 3. tbi; 4. thung chat tai; 5. tru do; 6. coc; 7. xa lan; 
8. vach dau; 9. doan ham; 10. khung edng; 11. gieng; 12. san n6i 
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Trong mot so trudng hop ngudi ta ha cac dot sau khi cang chung bang cac cap vao 
cac khoi betong dat trudc d day vung chiia nude d cac vi trf thiet ke (hinh 15.1 lc). 

Khi chieu sau ha dot ldn han 15 - 20m thl viec dung san noi co hieu qua. No co the! 
dich chuyen d trong nude va dupe dat vao vi trf nhd cac tru dd co rut dupe (hinh 15.1 Id). 
Sau khi dat cac dot ham vao vi trf thiet ke san dupe ha vao nude va dich chuyen sang vi 
trf mdi. Viec su dung san cong tac la pha noi co nhung uu diem nhat dinh bdi vi no cho 
phep ha doan ham vdi chidu sau, lire gio va dong chay ldn trong thdi gian nude len, nude 
xuong va co song. Tuy nhien viec su dung san noi nang ha dupe va dat tien la kinh te chi 
khi chieu dai doan ham thi cong bang phuong phap ha doan la ldn. 

De chong lat cho cac doan ham cung nhu ngan ngira su chuyen dich cua no do anh 
hudng cua dong chay, d tren tran ngudi ta dat cac day cap neo gdn vao tdi dat tren pha. 

Thdi gian ha cac doan ham, phu thuoc vao didu kien cu the, dao dong trong khoang 
rong: tir mot so gid den mot so ngay. Trong qua trinh ha cac doan ham, ngudi ta tien 
hanh quan sat bang cac thiet bi ve vi trf cua cac doan dua vao cac moc chuan dat d dau 
cac doan ham luon luon nhd len khoi mat nude. Tren cong trudng xay dung nhung ham 
dudi nude trude day ngudi ta kidm tra viec ha cac doan ham nhd thp lan. Ngay nay 
ngudi ta co gang loai tru viec dung lao dong cua thp lan trong viec nay bang each su 
dung cac thiet bi vo tuyen, lade v.v.. va loai tru ca viec gan moc. Trong thdi gian ha 
ngudi ta con ghi cac ling luc trong cac cap cang bang cac dattric day, ap ke dien va cac 
dung cu do khac co do nhay cao. Viec theo doi chung dupe phan anh thudng xuyen ve 
tram trung tarn bang radio va dien thoai. 

Cac dot ham ha xuong day hao nam true tiep len nen hoac qua tarn lat, nen da hoc 
hoac khoi betong cot thep v.v... Viec hieu chinh vi trf cua cac doan ham theo phuong 
ngang hoac dung tien hanh bang cac kich thuy luc lap d day doan ham dieu khien dupe 
tu ben trong ham (hinh 15.1a). Dieu do cho phep dat do chinh xac den ± 2 - 5cm. 

Khi dat cac doan ham tren 
nen coc nhan tao, ngudi ta 
hieu chinh vi trf cua no bang 
cac kfch rang, bo phan ham 
va cac thiet bi khac dat tren 
cac dam giang (hinh 15.12b). 

Cac doan ham dat tren cac goi 
tarn va dupe giu nguyen nhu 
vay mot thdi gian (12-24h) 
dP cho nen on dinh do lun 
ban dau. 

Mot trong nhung cong 
doan phuc tap nhat trong viec 



b) 





Hinh 15.12: So do tifa doan ham len nen tu nhien (a) 
va nen nhan tao (h) 

I. tarn mong; 2. kich thuy lire; 3. coc; 4. kfch rang; 
5. doan ham; 6. goi dinh vj 
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ha doan ham la giai quvet noi dudi nude cac ket cau dang khoi ldn lai vdi nhau. Cac 
doan ham noi vdi nhau bang bulong thep, thanh cang co bo tri "go noi" betong thi cong 
nhd co hang rao chan bang coc cu hoac gieng chim hoi ep v.v... Cac doan ham tron hoac 
dang ong nhom bang betong cot thep thi noi vai nhau nhu sau: M6i Ian ha mot dot ham 
xubng day hao each dot ha truoc l,5-2m, sao cho phan nho dang nua hinh tru, cua cac 
dot vo ham trung nhau theo chieu cao. Sau do chung dirac keo cang vao voi nhau bang 
kich de nen cac gioang su chen moi noi dat theo chu vi doan ham. Sau do tren cac mat 
bich thep 6 dau ong co cac vach khoa chibi dat cac dai giu (hinh 15.13a). Cuoi cung 
bang phuong phap d6 betong dudi nude do lap cac "gd noi" bang betong. Phucmg phap 
.noi nay tuong doi kho khan va phai sudung lao dong tho lan. 



Hinh 15.13: Cac so' do noi ede doan ham tiet dicn Iron (a), clu? nluil (b) 

1 mat bich thep; 2. plian tiong de; lap day bang betong; 3. dau noi bang dai; 
4. thiet bi cang; 5. dem ca>o su; 6. budng noi; 7. van xa; 8. bieu dd ap lire nude; 
9. ihiing chat tai; 10. de thep; 11. tru dd. 
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Viec noi cac doan ham tiet dien chu nhat dupe thuc hien lam hai giai doan. Dau tien 
dung kich cang keo cac dot ham canh nhau d6 lam chat cac gioang cao su. Sau do bom 
can nude trong khong gian giua cac dot. Do do tai dau cac dot bat dau co tac dung ciia 
ap lire day noi khong can bang. Tri so cua ap lire phu thuoc vao chidu sau ha, dien tich 
tiet dien cua dot ham va co the’ dat 50-100kN. Dudi tac dung cua ap luc nude cac gioang 
dupe ep chat them. Sau do moi noi dupe do betong chen chat tir phfa trong cua doan 
ham. De cang keo cac dot ham ke nhau ngudi ta dung mot thiet bj chuyen dung a dang 
don khoa di£u khie’n bang cac kich thuy luc dat d trong doan ham vdi cac moc gan lien 
cac dot ham canh nhau (hinh 15.13b). 

Trong nhung nam gan day d mot so ham dang xay dung, dd noi cac doan ham d phan 
mat bich dau doan, ngudi ta dat cac goi congxon dam bao vi tri dat dot tiep theo dung 
dan va neo cang chung lai vdi nhau (hlnh 15.13c). Ky thuat noi kieu nay da ap dung khi 
xay dung ham Canonher d Leningrad M6i dot ham dai 75m rong 13,3-13,75m, cao 
8,05m vdi cac goi nho d dau va cang bang kich cung vdi sue nen cua ap luc nude vdi 
irng luc chung 20 MN khi ap luc nude ben ngoai la 0,15 - 0,25 MPa. De dam bao do 
chinh xac yeu cau cua moi noi cac doan ham, ngudi ta da tao ra nhung thiet bi rieng de 
kiem tra vi tri dau cua doan ham trong cac giai doan tren mat bang, mat cat doc cung 
nhu true ham vdi do chinh xac ± 10mm. 

De giu nguyen vi tri thiet ke cua cac doan ham cung nhu de bao ve ket cau khoi tau 
be, cac vat troi tren song nude pha hoai ngudi ta lap dat tren ham. Theo so lieu thuc te 
chieu sau dat dap trung binli tren noc ham la 1,5 - 3,0m. Vat lieu va chidu sau dap dupe 
xac dinh phu thuoc vao che do thuy luc cua dong chay co xet den kha nang xoi day dong 
chay trong thdi gian khai thac ham. dap ham ngudi ta thudng dung cat hat tho va cac 
vat lieu co kich thude ldn. Trong trudng hop, neu nhu bi xoi mon thi tren noc ham ngudi 
ta xep da hoc sao cho dong chay khong xoi dupe. Khi xay dung phan dap tren ham cung 
nen xet kha nang tang do troi cua cac dot ham trong thdi gian khai thac. Dieu nay dupe 
giai thich la moi trudng dat bao hoa nude bao quanh ham la chat long nang co trong 
lupng rieng ldn hon 1 (theo so' lieu thuc te trong lupng rieng cua dat "day noi" vdi cac 
hat la cat, bun la 12,8 - 13,6 (kN/m 3 ). Dieu do lam tang luc day noi tac dung len doan 
ham. Neu nhu dat lap tren ham la cat thi khong thd ngan dupe hien tupng troi cho cac 
doan ham nen ngudi ta tien hanh lap ham bang cac vat lieu co trong lupng rieng ldn nhu 
quang sat, da dam grand v.v... khi do he so an toan chong troi cua ham lay chirng 
1,15 - 1,25. 


294 



TAI LIEU THAM KHAO 


1. Dorman IA.A. Cat platang pfidp dal biet khi ilii tong Metropolilen. Matxcova. 

1982. 

2. Ivaxnhiuk X.A. Thiel ke vd xdy difng tong trinh ngdm vd tong trinh ddo sail. 
Nha xuat ban Xay dung, 2004. 

3. Khrapov V.G. Ham vd Metropolitan Matxcova, 1989. 

4. Kompanhex X.A. Tibet ke ham. Matxcova, 1973. 

5. Makovxki L.V. Cong trinh giao thong do tlii ngdm. Matxcova, 1985. 

6. Moxtkov V.M. Cong trinh thi’iy Ipi ngdm, Matxcova, 1986. 

7. Naxonov I.D., Phcdiukin V.A. Cong nglie xdy dung tong trinh ngdm. Matxcova, 

1983. 

8. Orgenergostroi. Nlu?ng van de at ban ve xdy difng ham lluiy loti being platting 
phdp no min. Matxcova, 1977. 

9. Vien thiet ke thuy cong Matxccrva. Hitting dan ihict ke ham thi’iy I pi. Matxcova, 
1982. 

10. Volkov V.P. Naymov X.N... Ham vd Metropoliten. Matxcova, 1975. 

1 1. Volkov V.P. Heim, Matxcena, 1970. 

12. Zubkov V.M. Cong trinh ngdm thi cong bang platting phdp titdng trong ddit. 
Matxcova, 1977. 

13. Nguyen Van Due, Vo Trong Hung. Cong nghe xdy difng cong trinh ngdm. Nha 
xuat ban Giao thong Van tai, 1997. 

14. Nguvln The Phung, Nguydn Ngoc Tuan. Thi cong ham. Nha xuat ban Khoa hoc 
Ky thuat, 1977. 

15. Nguyen The Phung. Cong nghe thi cong cong trinh ngdm being platting phdp 
lifting trong ddit. Nha xuat ban Giao thong Van tai, 1998. 

16. Nguyen The Phung. Thi cong cong trinh ngdm being ede platting phdp dcic biet. 
Nha xuat ban Xav dung, 2009. 


295 



MUC LUC 

Trang 

Ldi noi dau 3 

Chuong 1. Dao cac bo phan ciia hang ngam 

§ 1. Khai niem chung ve dao dat da 5 

§2. So d6 xay dung ham 6 

§3. Cac hang dan 7 

§4. Chong do bat doc truoc cua ham 10 

§5. Dao va chong cac hang dan 11 

§6. Lien he cac hang ngang theo chieu cao 16 

1. MO hang dan tren 16 

2. Ldi thong de thai dat da 16 

3. Loi thong cap vat lieu 17 

§7. Dao mo rong phan tren hang 18 

Churong 2. Xay dirng ham bang phurong phap mo 

§ 1. Nhung van de chung 22 

§2. Xay dung ham trong da nura ctfng, mem va yeu 24 

1. Phuong phap phan manh dao toan dien 24 

2. Phuong phap vom truoc 29 

3. Phuong phap nhan do 32 

4. Cac yeu doi vOi vi chong tarn cac hang dao tirng bo phan 34 

5. Phuong phap phan vom vupt truoc 37 

6. Phuong phap dao cac chong truOc vach hang 39 

§3. Xay dung ham trong da cung 44 

1. Dae di6m dao hang trong da cung 44 

2. Phuong phap dao toan tiet dien 45 

3. Phuong phap bac thang 48 

4. Phuong phap hang dan giua 52 

5. Phuong phap chia nho dubi vom 55 

§4. Cac phuong phap dac biet de’ thi cong ham 55 

1. Phuong phap ximang hoa de gia co dat da 56 


296 



2. Cong tac set hoa 58 

3. Cong tac silicat hoa 58 

4. Phirong phap dong bang nhan tao 59 

Chuong 3. Cong tac khoan no min 

$ 1. Cong tac khoan 16 va thiet bi khoan 62 

$2. Vat lieu no min 69 

$3. ket cau nap min va viec bo tri 16 min tren guong dao 75 

vj4. Tfnh toan cac thong so khoan no khi dao ham 78 

£5. fac dung chan dong cua no min trong hang ngam 86 

Chuong 4. Cong tac hoc da va van chuyen trong thi cong ham 

v; I Cong tac boc da 88 

vj2. Van chuyen dat da trong thi cong ham 92 

Chuong 5. (iia co hang ngam 

vjl. Khai niem chung 99 

$2. Vi chong vom thep 100 

vf3. Vi chong neo 102 

§4. Vi chong belong phun 110 

Chuong 6. Xay dung vo ham 

$ 1. Cong tac van khuon 115 

£2. Cong tac cot thep va do bctong 117 

TV Ti'nh toan cac thong so d6 betong 119 

t4. Cong tac ximang hoa 122 

Chifong 7. Cac cong tac phu trong thi cong ham 

>1. Thong gio hang ngam trong giai doan thi cong 126 

§2. Chong bui khi thi cong ngam 135 

C3. Thoat node trong thi cong ham 137 

y4. Chieu sang va cap niing luong cho hang ngam 139 

Chuong 8. Co gioi hoa dong bo khi thi cong ham bang phoong phap mo 

v 1. Ham tiet dien nho va trung binh 142 

§2. Thi cong ham tiet dien Ion 148 

Cheung 9. Thi cong ham bang khien va may dao lien hop 

U. Cac khai niem chung ve khien 151 


297 



§2. Xac djnh cac kich thuoc co ban cua khien 152 

§3. Khien dirang kinh ldn 154 

1. Mo ta chung 154 

2. Cac cau kien 156 

3. Nguyen tac tinh toan 161 

§4. Khien duang kinh nho 161 

§5. Ban khien 163 

1. Mo ta chung 162 

2. Ket cau 163 

§6. Thiet bj thuy lire cua khien 163 

1. Kich thuy lire cua khien 165 

2. Cac kich chong guong va kich san cong tac 167 

3. Viec cap nang luong 167 

4. Mang va may thuy lire 168 

§7. Thiet bi lap cac khoi vo ham 170 

1. Khai niem chung 171 

2. Thiet bi lap rap vo ham dang don 172 

3. Thiet bi lap rap dang mot cung tron 175 

4. Thiet bi lap rap dang khoang 176 

§8. Khien co gioi hoa va khien chuyen dung 177 

§9. Cong nghe dao bang khien 183 

§10. Dao ham bang may dao lien hop 187 

§11. Tinh nang suat may dao li6n hop 193 

Chirong 10. Thi cong hang durng, hang xien 

§1. Xay dung gieng dirng 196 

1. Khai niem chung 196 

2. Dao gieng theo hirong tir tren xuong 197 

3. Dao gieng theo hirong tir duoi len 205 

§2. Dao cac hang nghieng 207 

1. Dao cac ham nghieng 207 

2. Xay dung cac ham nghieng dan nuoc vao nha may thuy dien 210 

Chirong 11. Xay dong gian may va cac buong co tiet dien Ion 

§ 1. Cac nguyen tac dao cac bu6ng tiet dien 1cm 212 

§2. Xay dung cac cong trinh ngam dang buOng trong da cung 214 

l.Daophanvom 214 


298 



216 


2. Dao khoi co ban (phan loi) 

3. Xay dimg cong trinh ngam dang buong trong dia tang co 

do cirng hung blnh va mem yeu 217 

Chuong 12. Ke hoaeh hoa thi cong ngam, chon so lupng girong dao 

$ 1 .Tien do va thcri han thi cong cong tac ngam - chon so lirpng girong dao 222 

$2. Bieu do tien dp thi cong va bieu do chu ky cong tac 225 

$3. Cac giai doan thiet ke va noi dung thiet ke 230 

Chuong 13. Xay dung cong trinh ngam bang phuong phap Ip thien 229 

§ 1. Phirong phap ho dao 232 

1. He thong chong do hP mong 232 

2. Chong do bang neo 235 

3. Tinh toan he gia co tarn ho mong 240 

4. Dong coc va dao dat da 245 

5. Xay dung va phong nuoc cho ket cau 247 

§2. Su dung vi chong di dong 250 

1. Cac dang vi chong di dong 250 

2. Cong nghe thi cong 253 

§3. Plurong phap dao hao 253 

1. Cong nghe "tudng trong dat" 255 

2. Thiet hi dao hao 257 

3. Cong tac dao hao 260 

4. Xay dung ket cau 262 

C huong 14. Phirong phap dav cp day 

§1. Thuc chat cua phuong phap va pham vi ap dung 269 

§2. Cong nghe thi cong 271 

Chuong 15. Xay dung cong trinh ngam bang phuong phap ha doan 

§ 1. Phuong phap ha gieng gim va gieng chim hoi ep 277 

1. Cong nghe ha gieng chim ao set 277 

2. Cong nghe ha gieng chim hoi ep 282 

Phuong phap ha doan ham 284 

1. Che tao cac doan ham 284 

2. Dao hao va xay dung nen duoi nude 287 

3. Ha doan, giai quye't noi giua cac doan ham va dap dat 289 

Tai lieu tham khao 295 


299 



